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AB STRACT 
I nfo rmat i on on popul ation characteri s t i c s , movements , 
and act ivit ies  of the black b e ar (Ursus ame ricanus P a l l as )  
are lim i t ed . Th is  i s  e specially t rue i n  Southea s t e rn 
Uni ted S t ate s whe re land us e practice s  have eliminate d the 
b l ack b e ar from much of its  former r ange . The Gre at Smoky 
Mountains Nati onal Park offers one of the few remaining 
areas in the S outheas t where  suitab l e  hab i tat for the b l ack 
b e ar i s  as sured. The pres ent s tudy was conducte d  to as s e s s  
various aspe c t s  o f  populat ion eco l o gy o f  the b l ack b e ar . 
Techniques pertaining to  collect ing informat ion on b lack 
b e ar movements  and act iv i t i e s  ar e als o l imited . The refore , 
a l arge  porti on of the s tudy revo lved around the me thodo l ogy 
and tes t ing equipment for colle c t ing s uch dat a .  
Animals with a long li fe span like the b l ack b e ar 
are good  sub j e ct s  for the s tudy of  s e as onal and annual  
phys i o l o g ical  changes  o f  individuals . By tak ing growth 
me asurements at var ious s e as ons and b e twe en ye ars  s ome 
conclus ions we re made ab out the growth of b l ack b e ars . 
Male s g rew fas ter , l ong e r , and l arger  than femal e s . S i g­
n i f icant var i at i ons b e twe en individual b e ars exis ted al though 
a general  trend of rapid  growth during the late  summe r  and 
fall  and a slow w e i ght los s  dur ing the winter and spring was 
i i i  
not i ced . Thes e  phys i o l o g ical  changes  appe ared to  b e  re ­
l ated  t o  food ava i l ab i l i ty ,  nut r i t ion , and b re ed ing 
b ehavi o r .  
iv 
The b e ar populat ion was l argely adults  ( 6 8  percen t )  
w i th cub s and ye arl ings ( 1 4  p e rcent) and sub adults  ( 1 8  
pe rcent) mak in g  up the rema inder  o f  the popul at i on .  The 
h i gh average survival rate ( 7 8 . 3  pe rcent ) for adults  was 
counterb alanced by a low reproduct ive rate . Th e average 
l i t t e r  s i z e was 2 . 1  cub s and only 1 7 . 4  pe rcent of the 
females  had cub s . 
Adult  females  and sub adult mal e s  confine d the i r  move ­
ments  t o  7 2 0  ( 1 7 8 �  acres ) and 6 5 0 hectares ( 1 6 0 6  acres ) , 
respe c t i ve ly .  One adult  mal e  was more mob i le and c overed 
an are a  of  1 9 0 1  hectares ( 4 6 9 5  acres )  during 1 9 7 2  and ex ­
p anded i t  to 2 2 4 2  he ctares ( 5 5 3 8  acre s ) the fo l l owing year . 
P anhandl e r  b e ars concent rat e d  the i r  ac t iv i t i es to  
areas around t ra i l  she l ters al though they a l s o  foraged for 
nat ive foods . The s e  b e ars were opportun i s t  feeders and 
readi ly ad apted  to fe eding on nat ive foods when b ackpackers 
we re l e s s  nume rous dur ing the fal l and e arly winter . 
Due to  the c l o s e  as s oc i at i on o f  various hab i tat 
types  c re ated by vari ous top o graph ic  pos i t i ons , b e ars con ­
fined the i r  movement s to  re l at i ve ly sma l l  areas . There was 
over l apping of home ranges al though areas mutual ly exclu­
s ive t o  othe r b e ars  of  the s ame k ind we re not i ced . The 
c l os e d  o ak for e s t  type was preferred dur ing a l l  s e as ons 
and b e ar s  would  concent rate in are as of an abundant food 
s upply . 
v 
B e ars were act ive at a l l  t imes o f  a 2 4 - hour pe riod  
but were  mos t  ac t ive from 1 80 0  to  2 4 0 0  hours and l e as t  
ac t ive 1 2 0 0  t o  1 8 0 0  hour s . Movements during a 2 4 - hour 
p e r i od were qui t e  varie d but range d  to over 20 k i l ome ters . 
Mos t panhandler  b e ars  we re mal e s  and moving them to  
vari ous areas ins i de the P ark has b e en only  par t i a l ly 
succes s ful  due to the i r  homing ab i l i t ie s . Previ ous homing 
exp e r i ence and age are important con s i de rat ions when moving 
b e ars  to remot e  areas of  the Park . 
B e ars  ent e re d  the i r  dens in early Decemb e r  and 
eme rged s omet ime after March . Cavi t i e s  h i gh in ove r- mature 
t rees  appeared to b e  the favorite  type of den . 
TABLE OF  CONTENTS 
CHAPTER PAGE 
I .  
I I .  
I I I .  
I NTRODUCT I ON . 
DESCRIPT I ON OF THE STUDY AREA . . . . . 
Loca t i on and Phys i ography . 
C l ima t e . . . . . . . . . . . . . . . 
F lora . . . . . . . . . . . . . . . . . . .  
Mammal s  . . . . . . . . . . . . . . . . . . 
H i s t or i ca l  Events  Affe c t in g  B l ack Bears  . . . .  
Exp l o i t a t i on . . . . . . . . . . . . 
Chestnut  b l ight . . . . . . . . . . . . .  
B e ar Management b y  the Nat i onal  Park Service  . 
MATERI AL S  AND PROCEDURES 
Cap ture o f  B l ack B e ar s  . 
Traps . . . . . . . . 
Tagg ing and Measuring . .  
Aging . . . . . . . . . . . .  · · · · 
B e ar S i ght ings . . . . . . . . . . . . 
Rad i otrack ing Equipment and Mon i toring  
Technique s . . . . . . 
1 
6 
6 
9 
1 0  
1 6  
1 8  
1 8  
1 9  
2 2  
2 4  
2 4  
2 5  
3 0  
3 0  
3 2  
3 2  
I V .  RESULTS AND D I S CUSS I ON . . . . . . . . . 3 9  
Movements  and Act ivit ies  . . . . . 3 9  
Home range des cr ip t i on . . . . . . . . . 4 3  
Adult  femal e  Y 3 0  . . . . . . . 4 3  
Adult  femal e  R S 3  . . . . . . . . 4 7 
Adul t femal e  Y S 2 . . . . . S O  
Adult  femal e  B S O  . . . . . . . 5 3  
Adu l t  femal e  WS 2 . . . . . 5 6  
Adu l t  femal e  Y 7 0  . . . . . . . 5 8  
Sub adu l t  mal e  W3 0 . . . . . . . . 6 0  
Sub adul t mal e  W6 7 .  . . . . . . . . 6 2  
Sub adult  mal e  RS6 . . . . . . . 6 4  
Sub adult  mal e  Y6 0 . . . . . . . 6 6  
Sub adult  mal e  RS S .  . . . . . . . . 6 8  
Adult  male s . . . . . . . . . 7 1  
D i s cus s ion o f  home range . . . . . . . 7 3  
D i e l  movements  . . . . . . . . . . . . . 7 8  
Fores t type prefe rence . . . . . 9 1  
Agonis tic behav i or . . . . . . . . . . . 1 0 0  
Spat i al re l at i onships  and terri tori al i ty . .  1 0 2  
vi  
CHAPTER vi i 
Hom in g  B eh avior  o f  B l ack B e ars . . . . 1 1 2  
Comp ar i s on o f  males  and females  . . 1 1 4  
D i s t ance tran s p l anted  and homing . . . . . .  1 1 8  
S e as onal e ffects o n  homing . . . . . . . . .  1 1 8  
Exp e r i enced versus inexp e r i enced b e ars  . . .  1 19 
A compar i s on of  re l e as e  are as . . . 120 
Ori entat i on . . . . . . . . 1 2 1  
Management imp l i cat i ons  . . . . . . 1 2 6  
Den E c o l o gy . . . . . • . . . . . . . .  1 2 8  
Den s i t e  s e l ec t i on . . . . . . . . . . .  1 2 8  
Denning peri o d .  . . . . . . . . . . . . 1 3 2  
Denning b ehav io r .  . . . . . . . . . . . . .  1 3 3  
Popu l a t i on Char ac teri s t ics . . . . .  1 39 
Popul a t i on s t ruc ture . . . . . . . .  1 3 9  
Ave rage popul ation  survival  rat e . . . . 1 4 7  
Age and growth . . . . . . . . . . . 1 5 0 
S e as onal we ight changes . . . . . . . . 1 5 8  
Repro duc t ion . . . . . . . . . . . . . . . .  1 6 2  
D i s cus s i on o f  popu l at ion character i s t i c s  . .  1 6 8  
V .  C ONCLUS I ONS AND SUMMARY . . 1 7  7 
. 1 8 5  L I TE RATURE C I TE D  . .  
APPENDI XES . . . 
APPENDI X  A .  . . . . 
APPEN D I X  B . . . .  
. . . . . . . . . . . . . . 
. 1 9 4  
. . . . . . . . . . . . . . . . 1 9  5 
APPENDI X  C .  . . . .  
. . . . . . . . . . . 1 9  7 
. • . • . . . . . . 2 0 4  
. . . . . . . . 2 0 5 
. . . . . . . . . . . . 2 0 7 
. . . . . . . . . . . . . . 2 1 1  
APPENDI X D . .  
APPENDI X  E .  
APPENDI X  F . . . .  . 
APPENDI X  G . . . .  . 
APPENDI X H .  . 
APPENDIX I .  
VITA .  . . . . 
. . 2 1 4  
. . . . . . . 2 1 5  
2 16 
. 2 1 8  
L I ST OF TABLES 
TAB LE PAGE 
1 .  Fores t As s oc i at ions and The i r  Important Tre e  
Spe c i es i n  the GSMNP . . . . . . • . . . 1 3  
2 .  Re l at ive Abundance of  Maj o r  Tree Spe cies  
Rep l a c ing Ches tnut in the GSMNP . . . . 
3 .  Dos ages , Latency Pe riod  and Recovery Pe riod  fo r 
2 1  
B e ars I n j e cted with Etorph ine (M9 9 )  and Sernyl an 
during 1 9 7 0 - 74 in the GSMNP . . . . . . . . . . 2 9  
4 .  A Summary of  Movement Parame ters  o f  1 2  Bears  
Radiotracked in  the  GSMNP dur ing 1 9 7 2  and 1 9 7 3 . 41  
s. Minimum Dis t ance that  Radiot racked B e ar s  Moved 
during a 2 4 - Hour Pe riod  in th e GSMNP during 
1 9  7 2 - 7 3.. . . . . . . . . . . . . . . . . . . 8 0  
6 .  Minimum Ave rage Dis t ances Radiotr acked B e ars 
Move d dur ing 2 4 - Hour Peri ods in  the GSMNP . 8 8  
7 .  Numb er  o f  B e ar Locati ons dur ing 1 9 7 3-74 i n  the 
Various Fores t Type s  of the GSMNP . . . . . . . 9 2  
-8 . A Summary o f  Hab i tat  P re ference o f  B e ars 
( I ncludes Only Radiot racked B ack - Count ry B e ar s )  
B y  C omparing the Actual and Expected  Locati ons 
in  the Di fferent F o res t Types of the GSMNP , 
1 9  7 2 - 7 3  • . . . . . . . . . . • . . . . . . . . 9 4  
9 .  Transpl ant o f  Panhandle r  Femal e  B e ars ( Adul t s )  
i n  the GSMNP , 1 9 6 7 - 1 9 7 4  . . . . . . . . . . . .  1 1 6  
1 0 . A Summary o f  the Transp l ants o f  Panhand l e r  Mal e 
B ears in  the Great Smoky Mounta ins Nat i onal  
Park from 1 9 6 7  t o  1 9 7 4 . . . . . . . . . . .  1 1 7  
-1 1 .  B l ack B e ar Den Character i s t i cs in the GSMNP , 
1 9 7 2 - 7 3 . . . . . . . . . . . . . . . . . . 1 2 9  
- 1 2 . Di fferent Type s o f  Wint e r  Dens Us ed by B l ack 
Bears . . . . . . . . . . . . . . . . . 1 36 
vi i i  
TABLE 
- 1 3 . Age S t ructure of the GSMNP B e ar Popu l ati on Com­
p ared w i th B l ack Be ar Popu l a t i ons  of  Other 
ix 
PAGE 
Areas . . . . . . . . . . . . . . . . . . . . 1 4  5 
1 4 . We i ght Changes  of  I nd ividual B e ar s  at Vari ous 
T imes of the Year and B e twe en Year s  in  the 
GSMNP . • • . • • . • . . 1 5 5  
1 5 .  H i k ing Dates and Numb e rs of  Scat  Located Along 
Tra i l s  in  th e GSMNP . . . . . . . . . . . . . 1 6 1  
1 6 . Di fferent B l ack Be ar L i t t ers Ob s e rved in the 
GSMNP from 1 9 70  Through 1 9 7 4 . . . . . . . . • 1 6 4  
1 7 . A C ompar i s on o f  B l ack Bear  L i t t e r  S i z e  B e twe en 
Vari ous G eo graph ical  Are as of North Ame rica  . 1 6 6  
1 8 . Reproduct ive His t o ry o f  Adult  Female  B e ars in  
the GSMNP durin g 1 9 7 0  Through 1 9 7 4 . . • . . . 1 69 
- 1 9 . Populat ion Den s i ty o f  the B l ack B e ar Populat i on 
in the GSMNP Compared with That of  Other 
Geographic al  Are as . . . . . . . . . . . . . . 1 7 1  
2 0 . Re s u l t s  o f  At t empted  C aptur e s  o f  Fre e - Roaming 
B l ack B ears by Us ing  the P ro j ect i l e  Syringe 
Gun . . . . . . . . . . . . . . . . . . . 19 5 
2 1 . B l ack B e ar C apture Dat a in the Great Smoky 
Mountain s  National  P ark . . . . . . . . . 1 9 7  
2 2 .  Di fferent B ear L i t te rs Ob s e rved from 19 7 0  
2 3 .  
Through 1 9 7 4  in the GSMNP . . . . . . . . 2 0 5  
F i eld Ob s e rvations o f  B e ars Made b y  B ack­
packers  and Memb e rs o f  the Res earch Team 
during 19 7 2  and 1 9 7 3  . . . . . . . . . . 2 0  7 
2 4 . Dis tances ( km) B e ars Moved dur ing Var ious T ime 
Peri ods of a 2 4 - Hour Period  . . . . . . . 2 1 1  
2 5 .  F i e l d  Notes  o f  Be ars S imul t aneous ly Pre s ent at 
Spence F ie l d .  . . . . . . . . . . . . . . 2 1 4  
2 6 . Summary o f  B ackpack e r  Res pons e o f  Ob s e rving 
B ears at the Thre e  Trai l She l t e rs in the 
Central Area of the Radiotrack ing S tudy 
( 1 9 7 2 - 19 7 4 )  . . . . . . . . . . . . . . . 2 1 5  
L I ST O F  F I GURES 
F I GURE 
1 .  Map of  S tudy Area , the Great Smoky Mountains 
N at i onal  P ark Locate d in Tennes s ee and North 
PAGE 
Caro l in a .  . . . . . . . . . . . . . . . . . 7 
- 2 .  Fores t Type s in the Central Part o f  the Radio­
t rack ing Study in  the GSMNP . . . . . . . . . . 1 2  
, 3 .  T r ansmi t t e r  and B at t e ry P ack That We re At tached 
Around the B e ar ' s  Neck . . . . . . . . . . . . . 3 4  
- 4 .  B e ar We aring a Transmi t t e r  Shortly  Afte r  I t  
Had B e en Att ached . . . . . . . . . . . . 
5 .  Fixed  S t at i ons from Whi ch Radiot rack ing Re adings 
3 4  
Were Recorded dur ing 1 9 7 2 - 7 3  i n  the GSMNP . . . 3 5  
6 .  Maj or  Phys ical  Fe atures o f  the Central  Part  o f  
t h e  Rad i ot racking Study in the GSMNP . . . . 4 4  
7 .  Home Range o f  Y30 , a 4 . 5  Year O l d  Femal e ,  As 
Det ermined by Rad i o l ocations  during 1 9 7 2  in  
the  GSMNP . . . . . . . . . . . . . . . . . 4 6 
8 .  Home Range o f  RS3 , an 8 . 5  Ye ar Old  Femal e ,  As 
Determined by Radi o l ocat ions dur ing 1 9 7 3  in  
the  GSMNP . . . . . . . . . . . . . . . 
9 .  Home Range o f  Y S 2 , a 4 . 5 Year O l d  Female , As 
De termined by Rad i o l oc at i ons dur ing 1 9 7 3  in  
49  
the  GSMNP . . . . . . . . . . . . . . . . . . . 5 1  
1 0 . Home Range o f  B S O , an  8 . 5  Ye ar Old  ( 197 2 )  
Femal e ,  As De termined by Rad i o l ocation dur ing 
1 9 7 2  and 1 9 7 3  in the GSMNP . . . . . . . . . . . 5 4  
1 1 . Home Range o f  W S 2 , an 1 1 . 5  Ye ar O l d  Fema l e , As 
De termined by Rad i o l ocat i ons dur ing 1 9 7 3  in 
the GSMNP . . . • . . . . • . . . . . . . . . . 5 7  
1 2 .  Home Range o f  Y 7 0 , an 1 1 . 5  Year O l d  F emale ,  As 
Determine d by Rad i o l o c ations dur ing 19 7 3  in 
the GSMNP . . . . . . . . . . . . . . . . . . . 59  
X 
F I GURE 
1 3 .  Home Range o f  W30 , a 2 . 5  Year O l d  Mal e , As 
Determined by Rad i o l ocati ons during  1 9 7 2  in  
x i  
PAGE 
the GSMNP . . . . . . . . . . . . . . . . . 6 1  
1 4 . Home Range o f  W6 7 ,  a 2 . 5  Year Old  Mal e , As 
Determine d  by Rad i o l ocations during 1 9 7 3  in  
the GSMNP . . . . . . . . . . . . . . . . . 6 3 
1 5 .  Home Range of  R56 , a 2 . 5  Yea r  O l d  Mal e ,  As 
Determine d by Rad i o l ocat i ons during 1 9 7 3  in  
the  GSMNP . . . . . . . . . . . . . . . . . 6 5 
1 6 . Home Range o f  Y60 , a 2 . 5  Year O l d  Mal e , As 
Determine d by Rad i o locations  during 19 7 3  in  
the GSMNP . . . . . . . . . . . . . . . . . 6 7 
1 7 .  Home Range o f  R 5 5 , a 3 . 5 Year O l d  Mal e , As 
Determine d by Rad i o l ocat i ons dur ing 1 9 7 2  in  
the GSMNP • . . . . . . . . . . . . . . . . . . 7 0 
1 8 . Home Range of  R26 , a 5 . 5  Year O l d  ( 1 9 7 2 )  Mal e , 
As De termine d by Rad i o l ocati ons dur ing 1 9 7 2  
and 1 9  7 3 in the GSMNP . . . . . . . . . . . 7 2 
1 9 . Di e !  Movements of  Bear  W30 , a 2 . 5  Year O l d  Mal e , 
in the GSMNP during 1 9 7 2 .  . . . . . . . 8 1  
2 0 . 
2 1 . 
2 2 . 
2 3 .  
Di e !  Movement s o f  B e ar R 5 3 , an 8 . 5  Year O l d  
Female ,  in  the GSMNP during 1 9 7 3  . . .  
Di e !  Movements of  B e ar R 5 3 , an 8 . 5  Year O l d  
Fema l e , in the GSMNP during 1 9 7 3  . . . 
Di e !  Movements of  Be ar R 2 6 , a 6 . 5 Year O l d  
Male , in  the GSMNP dur ing 1 9 7 3  . . . . .  . 
D i e l  Movements  of  B e ar Y 5 2 , a 4 . 5  Ye ar O l d  
Female , in  the GSMNP during 1 9 7 3  . . . . .  
2 4 . D i e !  Movements o f  B e ar R56 , a 2 . 5  Year O l d  Mal e , 
8 2  
8 3  
84 
8 5  
in the GSMNP during 1 9 7 3 .  . . . . . . . . . . . 86 
2 5 .  Ave rage D i e !  Movement s o f  Rad i otracked B e ars in  
Re lat ion to  Various T ime Pe r i ods o f  the Day . . 8 9  
F I GURE 
- 2 6 . Forest  Type s  in Which B e ars  Were Radiotracked 
xii 
PAGE 
in the GSMNP . . . . . . . . . . . . . . . . . 9 5 
'2 7 .  Summer ( June 1 -Aug .  3 1 )  and F al l ( S ept . 1 -
Denning)  E levation Ext remes within the Home 
Range Movements o f  B e ars  Radio tracked in the 
GSMNP , 19 7 2 - 7 3 .  . . . . . . . . . . . . . . . 9 7 
2 8 . The Home Range Spatial  Re l at ionship o f  Two 
Adult Females  (Y30  and B 5 0 )  Radio t racked in� 
the GSMNP during 1 9 7 2  . . . . . . . . . . 1 0 3  
2 9 . S imultaneous L o cations o f  Two Adu l t  Females  
(Y30  and B 50 )  in the  Area  o f  Home Range 
Over l ap in the GSMNP during 19 7 2 .  . . . . 1 0 5 
3 0 . The Home Range Spatial  Arrangement o f  Three  
Adu l t  Females  ( R5 3 , Y S 2 , and W5 2 )  Radio -
t racked  in the GSMNP during 1 9 7 3 . . . . . 1 0 6  
3 1 . The Home Range Spatial  Arrangement o f  Five 
Adult  F emales  ( RS 3 , Y S 2 ,  WS 2 ,  B SO , and Y 7 0 )  
Radio t racked in the GSMNP durin g  the Fal l 
o f  1 9 7 3  . . . . . . . . . . . . . . . . . 1 0 7  
3 2 . Simu l t aneous Locations o f  Two Adul t Femal e s  
( R 5 3  and Y 5 2 )  in the Area o f  Home Range 
Over l ap in the GSMNP during 1 9 7 3 · .  . . . . 1 0 8 
3 3 .  The Home Range Spatial  Arrangement o f  Three 
Sub adult  Males  (W6 7 ,  RS 6 , and Y6 0 )  Radio -
t racked in the GSMNP during 1 9 7 3 .  . . . . . . 1 1 0  
- 34 . Den Trees  Us e d  by B e ars  during 1 9 7 2 - 7 3 in the 
GSMNP . . . . . . . . • . • • . . • . • . . . 1 3 1  
- 3 5 . B e dding Material  (Humus and Spl inters  o f  
Wood) U s e d  by B e ars I ns ide The ir Tree Dens 
in the GSMNP , 1 9 7 2 - 7 3  . . . . . . . . . . . . 1 3 1  
3 6 . Age and S e x  S t ructure o f  1 14 B e ars Trapped in 
the GSMNP during 1 9 7 2 - 7 4 . . . . . . . . . . . 1 4 0  
3 7 .  Age and S e x  St ructure o f  1 1 4  Panhandl e r  and 
B ack - Country B e ar s  T rapped in the GSMNP 
during 1 9 7 2 - 7 4 .  . . . . . . . . . . . . . 1 4 1  
FI GURE 
3 8 . Cumulative Percent o f  Males  and Females  in 
Different Age Groups from Panhandl er  and 
B ack - Count ry Bears  T rappe d  in the GSMNP 
1 9  7 2 - 7 4 . . . . . . . . • . . . . . . 
-3 9 . Minimum , Maximum and Ave rage Popu l at ion 
Weights  for  Mal e s  and Femal e  B e ars  of 
xiii 
PAGE 
1 4 6  
Different Ages in the GSMNP during 19 7 2 - 7 4 .  . 1 5 1  
4 0 . Weight Changes  o f  I ndividual Mal e s  C aptured 
within 30  C alendar Days in Different Ye ars 
in the GSMNP . . . . . . . . . . . . . . . . . 1 5 3  
4 1 . Weight Change s  o f  I ndividual Fema l e s  Captured 
in Dif fe rent Years in the GSMNP . . . . . 1 5 4 
4 2 . Ave rage We ight s  o f  Fre e - Roaming Femal e s  and Two 
Penne d Fema l e  B lack B e ars in the GSMNP . . 1 5 7  
-4 3 .  S e as onal  Weight Changes o f  Adul t Males  and 
Female s  in the GSMNP durin g  19 7 0 - 19 7 4 . . 1 6 0  
- 4 4 .  Re l ationship o f  Lit t e r  Siz e  and Popul ation 
Dens ity in B l ack B e ar Studies  Conduc ted  in 
Various Geographical  Are as . . . . . . . . . . 1 6 7  
CHAPTER I 
INTRODUCT I ON 
The Great  Smoky Mount ains Nat i onal  Park ( GSMNP or  
Park) has the l arge s t  protected populat i on o f  b l ack b e ar s  
(Ursus ameri canus Pallas )  in s outheas t e rn Uni te d  States . 
Th i s  populat i on may act as a re fuge fo r a b re e ding popu l a ­
t ion o f  b e ar s ;  thus , surp lus e s  coul d  b e  us e d  to  s tock large 
fore s t ed areas of  the s t at e s  and nat i onal  fore s t s  whe re the 
s p e c i e s  has b e en ext i rpat ed, Al s o , the b l ack b ear is qui t e  
importan t  eco nomi c a l ly . Touri sm in the areas s ur rounding 
the GSMNP is a maj o r  economic  component . The 4 2 - county 
area s urround ing the GSMNP contains 8 , 9 0 0  tour i s t - re l ated 
bus ine s s es that emp loy 3 7 , 4 8 2  area res ident s . I t  was 
e s t imate d that in 1 9 7 2 , 1 7  mi l l ion trave l e rs s pent 2 0 0  
mi l l i on dol l ars  i n  this  are a ( Cope l and and Cope l and , 19 7 3 ) . 
Approxima t e ly hal f o f  the s e  trave l ers vis i t ed the Park , and 
the b l ack b e ar was cons idered a maj o r  attracti on by a l arge  
p ropor t i on o f  the Park vis i tors  (Bur gh ardt et al . ,  1 9 7 2 ) . 
Cons idering the popular i ty , wide dis t ribut i on , and economi c 
importance o f  the b l ack b e ar , ve ry l it t l e  res e arch has b een 
conduct e d  on th is  animal . 
This  s tudy was o r i g inat e d  in the GSMNP by the Depart ­
ment s  o f  Fores t ry and Ps ycho l o gy at The Univers i ty o f  
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T ennes s ee in conj unct ion w i th the Nat i onal Park Service  to 
aid in management of the b l ack b e ar as an important com­
ponent o f  the Smoky Mountains ecosys tem . Th e s tudy was 
b e gun in 1 9 6 9  and is s t i l l  in progres s .  The general ob ­
j e ctive o f  the s tudy was to de l ine ate the eco l ogy and 
b ehavior o f  the b l ack b ear in the GSMNP . 
Four s tudi e s  have b e en comp l e t e d  and one s tudy is  
s til l in  pro gre s s  des cribing the his tory and s ome aspects  
o f  b l ac k  b e ar b ehavio r in the GSMNP . Lafo l l ette  ( 1 9 7 4 ) 
des c rib e d  the h i s torical events that have affected  the 
b l ack b e ar in the GSMNP . B acon ( 1 9 7 3 ) des c rib e d  inges t ive 
behavio r ,  food  pre fe renc e s , v i s ual capac i t ie s  of c o l or 
vis ion  and fo rm dis c riminat i on , l e arning , and retention o f  
b l ack b e ars . P ruit t  ( 1 9 7 4 )  des crib e d  var i ous modes o f  
communication b e twe en b l ack b e ars ; the s e  inc luded s everal 
different fac i a l  expre s s ions and b ody pos ture s . Ludlow 
( 19 7 4 ) des crib e d  the copu l at o ry mat ing b ehavior  o f  b l ack 
b e ar s . A s tudy of  s ocial int eract ion among b ears and 
b e tween peop l e  and b ears is s til l in progres s .  
Two s tudie s  on b l ack b e ar e c o logy have b e en com­
p le ted . Be eman ( 19 7 1 ) des c rib e d  the s ea s onal fo od hab its  
o f  the b l ack b ear in the GSMNP . Populat ion dens it ies of  
b l ack b e ars in the GSMNP is  des crib e d  and dis cus s e d  b y  
Marcum ( 19 7 4 ) . 
This particul ar s tudy o f  the b l ack b ea r  in the GSMNP 
dis cus s es s ome aspects  of  popul ation dynamic s , g rowth 
rate , denning b ehavior , hab it at us e ,  and movement s o f  
b e ars . Ob j e ct ives of  the s tudy inc lude : 
( 1 ) To determine  daily and s e as onal  movements of  
b l ack b e ars in th e GSMNP . 
( 2 ) To de l ineate movement differences in b e ar s  
b e twe en age c las s es and s exes . 
( 3) To  determine home range and concentrated 
activity of  b e ars  in the Park , especial ly in areas  of  
human activity . 
( 4 ) To  evaluat e homin g  ab il ity o f  b lack b e ars in 
the Park . 
( 5 ) To  determine den s ite s e le c tion and denning 
pe riods . 
( 6 )  T o  de termine the popul ation parameters  o f  re ­
produc t ive rat e , g rowth rat e , pe rcent males  and femal es , 
age s t ructure , and survival rat e . 
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E ar ly s tudie s  of b l ack b e ar s  and th eir us e o f  the 
hab itat recogniz e d  the mob il ity and wide - r angin g  movements 
of this species  ( C ahalane , 1 9 4 7 ; Se ton , 1 9 29 ; Scott , 19 4 7 ; 
Schrager ,  1 9 4 9 ; Spencer , 1 9 5 5 ; Trippens ee , 1 9 4 8 ) . More 
recent s tudie s have demons t rated that b l ack b e ars pre fe r  
t o  e s t ab l ish a home area and general ly l imit their move ­
ments within the confine s  o f  this area ( Ericks on e t  al . ,  
1 9 6 4 ; E rns t , 1 9 7 2 ; Jonkel  and C owan , 1 9 7 1 ; Poelker  and 
Hartwe l l , 19 7 3 ; S tickley , 1 9 6 1 ; Tayl o r , 1 9 7 1 ) . While the 
homin g  o f  many animals has b een s tudied , the ab il ity of 
b l ack b e ars to re turn to the ir home area is not ful ly 
under s t o od . Studie s  by H arger  ( 19 6 7 ) , Ericks on e t  al . 
( 19 6 4 ) , Saue r e t  al . ( 19 6 9 ) , and Was em ( 1 9 6 8) have p ro ­
vided good evidence that b e ar s  do , inde ed , have the 
abil ity to home . However , the degree of  this homing 
ability is unknown . 
Popul ation characteris t ics have b een s tudied in 
various parts  o f  the count ry : North Caro l ina ( Co l lins , 
1 9 7 3 ) , Wyomin g  ( B a rnes and B r ay , 1 9 6 7 ) , Michigan ( Erick ­
s on e t  a l . ,  1 9 6 4 ) , Florida (Harl ow , 1 9 6 1 ) , Montana 
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(Jonk e l  and C owan , 1 9 7 1 ) , Washington ( Poe lker and H ar t ­
wel l , 1 9 7 3) , Maine  ( Spenc e r , 1 9 5 5 ) , and Virginia ( S t ickl ey , 
1 9 6 1 )  . Mos t of  thes e s tudies p rovide exc e l l ent data for 
comp arative purposes  with this s tudy . 
Den s it e  s e le ction by b l ack b e ars  appe ars to  b e  
quit e varie d : a s impl e  ground depres s ion (Mo rs e , 1 9 3 7) , 
under  tree  roots (Aldous , 1 9 3 7 ) , b a s e  of  h o l l ow trees  
( B romlei ,  1 9 7 3) , drainage culve rts  ( B arnes and B ray , 1 9 6 7 ) , 
under  c ab ins (Jonke l  and Cowan , 1 9 7 1 ) , and tree  cavitie s  
( Swit z enb erg , 1 9 5 5 ) . Al l the s e s tudie s indic ate that bears  
are inactive for p e rio ds during th e winter  al though the 
l ength of inactivity is variab l e  among areas and b e tween 
ye ars of the s ame are a .  
Whil e there is a s ub s t antial  amount of  know l e dge 
about c e rtain aspe cts  of b l ack b e ars in various areas o f  
No.rth Americ a ,  there are s til l large gaps  in the unde r ­
s tandin g  o f  this animal .  This is especia l ly t rue in the 
comp l e x  e co sy s t em o f  the GSMNP , whe re l it t l e  is known 
about the b l ack b e ar . 
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CHAPTER I I  
DESCRI PT I ON OF THE STUDY AREA 
I .  LOCAT I ON AND PHYS I OGRAPHY 
The G reat  Smoky Mountains National Park ( GSMNP o r  
Park) is l ocated  along the common b order o f  North C ar o l ina 
and T enne s s ee . This are a inc ludes  s e ctions of  B l ount , 
Sevie r  and Cocke countie s  in Tenne s s e e  and Swain and 
Haywood  countie s  in North C ar o l ina . The P ark b oundary 
encompas s e s  approximate ly 2 0 7 2  s qu are kil ome t e rs ( 5 1 2 , 0 0 0  
acres ) o f  mountain ous t e rrain. Areas o f  Nantahal a , Pis gah 
and Che roke e Nationa l  Fore s t s  b order the Park b oundary . A 
transmountain road ( US 4 4 1 ) b is ects  the Park from Gatlin ­
burg , T enne s s ee to  Che rokee , North C ar o l ina . Two other 
maj o r  roads run par a l l e l  j us t  ins ide the northe rn b oundary 
o f  the Park ; State  Road 7 3  running from Gat l inburg to  
Towns end , Tenne s s ee and Laur e l  Creek  Road ext ending from 
Towns end to C ades  Cove ( F igure 1 ) . 
The s tudy for  th e mos t  part was r e s t ricted  to  the 
T enne s s e e  portion of the Park located wes t  o f  US 4 4 1  en ­
compas s ing app roximat e ly 5 2 0  s quare kilometers  ( 1 2 5 , 0 0 0  
acres ) .  Approximately 6 4  kil ometers  ( 4 0  miles ) o f  paved 
ro ads , 8 8  kil ometers  ( 5 5  mil e s )  of unimp roved fire roads , 
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4 0 0  kil ome t e rs ( 2 50 miles ) o f  main t aine d foot t rail s  and 
mo re than 2 4 0  kil ome ters  ( 1 5 0 mil e s )  o f  abandone d t rail s  
exis t in this s e ction o f  the s tudy area (Marcum , 1 9 7 4 ) . 
Mos t  o f  the area is acce s s ib l e only by foot  t rails , 
e spe c ia l ly at highe r  e l evations ( Figure 1 ) . 
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Located in the Southern Appal achians , the GSMNP is 
part o f  the Unaka Mountains ( Fenneman , 1 9 3 8 )  with the main 
ranges runnin g  northeas t to  s outhwe s t .  The range varies  
from 2 3 0  to 2 0 2 5  me ters ( 8 8 8  to  6 , 6 4 3  feet)  in e levation 
and appears as a l ong sinuous ridge conne ctin g  ir regular 
spaced  domes . Jus t outs ide the Park , l ower ridges and 
foo thil l s  spread on e ach s ide . The mountains are s t ream­
e roded t o  phys iographic maturity ; in form they are  s ub ­
dued ( Fenneman , 1 9 3 8 ) but s t il l rugged .  Ove r 9 6 0  
kil ome ters  ( 6 0 0  miles )  o f  mount ain s treams dis s ect  the 
Park and drain into  the Oconaluftee and Tuskas eegee  
Rivers in North Caro lina and Big Pigeon , Lit t l e  Pigeon , 
Lit t l e  T ennes s ee and Lit t l e  Rivers in T ennes s ee . Mos t o f  
the mount ain tops and r i dges are rounded ,  and nearly all  
the mountain ' s  sur face is cove red with a mant l e  o f  s oil and 
vegetation . Val l eys are cut deep into  the mountain mas s , 
with s te ep s lopes and narrow f l ats . The s lopes fo rm mo s t  
o f  the mountain area ; it has b e en es timated that l e s s  than 
1 0  p e rcent o f  the Park ' s  s urface is on s l opes le s s  than 
1 0  degrees  (Me s s age from President Roo s eve l t , 1 9 0 2 ) . 
I I .  CLIMATE 
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Whi l e  o the r are as in Eas tern United  S t ates  have 
b een g l aciated , submerged and expos e d  to great c l imatic  
change ( Fernald , 1 9 3 1 ) , the  Southern Appal ach i ans have 
o ffered a s anctuary for many s pe c i es o f  p l ants  and anima l s . 
The t opography of  the Southern Appal ach i ans offered 
var i ous  condi t i ons  of elevat ions and mo i s ture that a l l owed 
s pe c i es of divers e hab i t at adaptati ons to  survive wh i l e  
many t ime s they were extirpated i n  othe r nearby geographi ­
cal  areas (Wh i t take r , 1 9 5 6 ) . 
Due to  th e h i gh re l ie f ,  the area i s  general ly 
charac t e ri z e d  by a cool  t empe rature and h i gh amounts o f  
precipi tat ion in r e l at i on to th e surrounding areas . How ­
eve r , c l imat e  var i e s  cons ide rab ly from one s lope t o  another 
as wel l  as l ower  to  uppe r  re aches o f  drainages . Thus , the 
topo graphy o f  the Smoki e s  renders al l ave rage c l imat i c  
value s  o f  l imited  l ocal  s i gn i ficance . Tempe rature de ­
crea s e s  at an ave rage rate o f  4 . 0 7 0 C per 10 0 0  met e rs r i s e  
i n  e levation tha t  re sults  i n  the t empe rature di fference 
of 6 0 to go C b e tween th e val l eys and the higher  mountains 
( Sh anks , 19 5 4 a) . The mean temperatures range from 2 3 . 6 0 C 
at  Gatl inburg to  1 4 . 70 C at New found Gap in July to  3 . 9 o C 
and -5 . 2 ° c, res p e c t ive ly , in January . 
P rec i p i t at i on a l s o  var i e s  with al t i tude and s e as on . 
1 0  
Pre cipit ation increas es sharp ly with al titude ; it in ­
creas e s  approximate ly 5 0  percent by the l owe r limit s o f  
the s p ruc e - fir z one ( 1 3 7 0 t o  1 5 70 me ters ) . Average annual 
p re c ipit ation ranges from 1 3 0  to  1 5 0 centimeters  in the 
l ower val leys to over 20 0 centime t ers at higher  e leva ­
tions . Although not we l l  document e d , there  a l s o  exis t 
cont ras t ing dif fe rences o f  precipitation b e tween the 
northe rn and s outhern facing s l ope s (Whit t ake r ,  1 9 5 6 ) . 
I I I . FLORA 
Maturity o f  p lant cove r might b e  expected  due to 
the age and maturity of  the mountains . Primary succe s s ion 
is ne arly complete d ; almos t al l ve getation is either  
topographic c l imax o r  s econdary (Whit t aker , 1 9 5 6 ) . 
The GSMNP has the large s t  varie ty o f  p l ants  known to  
any are a  in Eas tern Unit ed S t ates . There are more  than 
1 , 3 0 0  specie s  o f  f l owe ring p l ants , inc luding 1 30 species  o f  
native t rees  ident ified in the Smokies  ( King and S tupka , 
1 9 5 0 ) . The varie ty of  hab it at ranging from me s ic va l l eys to 
dry s l opes and ridges  and a varie ty of t empe rature fluctua­
tions c au s e  the appearance of many vegetation types  in 
diffe rent areas ( Whit t ake r ,  1 9 5 6 ) . S eve ral  b o tanis ts  have 
at temp t e d  to c l as s ify the vegetation o f  the GSMNP . For  the 
purpos e of this s tudy the c las s ification pres ented by Shanks 
( 19 54b )  wil l gene ral ly b e  fo l lowe d .  This clas s ification 
1 1  
inc ludes  s ix b ro ad phys iognomic fores t types : cove hard ­
wood , hemlock , northern hardwood , c l os e d  o ak , open oak 
and p ine s tands and spruce fir ( Figure 2 ) . T ab l e 1 l is t s  
the fores t  types and the ir dominant tree  specie s . 
The cove hardwood  fores ts oc cur in she l t e red s itua ­
tions , at e levations b e l ow 1 3 7 0 me t ers  whe re s oil s a re 
deep and we l l - ae rated due to  mul l  type humus . Due to  the 
g eneral ly northe rn exposure on the Tenne s s ee s ide of  the 
Park , the cove fore s ts o ften b ro aden out and extend 
higher  in e levation than on the s outhe rn exposed  No rth 
C aro lina s ide . In s ome localities the unders t ory is ex ­
t reme ly dens e ,  and is dominat ed by impenet rab le  thickets  
of  rhododendron ( Rh o dodendron maximus ) and mount ain l aure l 
( Kalmia l atifo l ia) ( Shanks , 1 9 5 4b ;  Nation al Park Servic e , 
1 9 6 9 )  . 
The hemlock fores t is commonly found al ong s treams 
in s he l t e re d  topography up to  1 0 0 0  me t ers . I t  als o occurs 
on exp os e d  s lopes and ridges at middl e a l t itudes and up to  
ne arly 1 5 4 0  meters  where it s tops r athe r  ab ruptly . The 
s it e s  a re g eneral ly drie r  th an thos e of the cove hardwood 
fore s t s  with an increas e in s ub canopy heath . At the 
higher  e levations , the heml ock fore s t  is mos t dis tinctive 
with a heml ock ( T s uga c anadens is ) dominance of 70 to  8 0  
p ercent , a dens e he ath growth and a p o o r  herb s tratum . 
00 Closed Oak 
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F igure 2 .  Fores t types  in t he central part  of the radiot racking s t udy in 
the GSMNP . 1-' N 
TAB LE 1 .  Fores t as s ociations and their important tree  
species in the GSMNP 
o res t 
As s oc iation Type 
Cove hardwood 
I mpor tant Specie s  
E as te rn hemlock ( Tsuga canadens is ) 
Silverb e l l  (Ha l e s ia monticola) 
Yel l ow buckeye (Aes culus octandra) 
Sugar map l e  (Ac e r  s accharum) 
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Yel l ow b irch �ula alleghaniens is ) 
Tul ip pop l ar ( Liriodendron tulipife ra) 
B ee ch ( F agus grandifolia) 
Hemlock 
Northern hardwood 
C lo s e d  o ak 
Open o ak and pine 
Spruce - fir 
Eas t ern hemlock 
Yel low b irch 
Silve rb e l l  
Fras e r  magnolia (Ma�nolia fras e ri) 
Rho dodendron ( Rhodo endron maximum and 
R .  catawb iens e)  
Mount ain laurel (Kalmia l atifo l ia) 
Beech 
Ye l l ow b irch 
Y e l l ow buckeye 
Sugar map l e  
Mount ain map l e  ( A .  slic atum) 
Whit e oak (�u(�Us a b a) 
Che s tnut oa  . Erinus ) 
Northe rn red oa  tQ. rubra) 
B l ack oak (Q . ve lutina) 
Pignut hickory (Carya g l ab r a) 
Mockernut hickory (C . tomentos a) 
Sourwood ( Oxydendrum arboreum)  
B lack l o cus t (Robinia Es eudoacacia) 
S carlet  o ak ( Que rcus coccinea) 
Sas s afras ( S as s afras albidum) 
Pit ch pine (Pinus ri�ida) 
Tab l e  mountain pine P .  yungens ) 
Red spruce ( Pice a  rub ens 
F ra s e r  fir ( Abies  fras eri) 
S ource : R .  E .  Sh anks , " Re ference l is t  o f  native 
p l ants  in the Great Smoky Mountains ," Botany Department , 
The Univers ity o f  T enne s s e e , 19 5 4 . (Mimeographed . )  
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At the l owe r e l evations , hardwoods are commonly found with 
l e s s  heath and more herbs . B e l ow 7 5 0 me ters , the heml ock 
fo res t and cove hardwood fo res t merge to form an ecotone 
( Shanks , 1 9 5 4b ; Whit taker , 1 9 5 6 ; National Park S e rvice , 
1 9 6 9 ) . 
The northern hardwood fore s t  is a me sic fores t 
dominated  by ye l l ow birch ( B e tula  al leghaniens is )  and 
Ame rican beech ( Fagus grandifo l ia) . The nor the rn hardwoods 
are c l o s e ly re l at e d  to the upper  cove fores ts , but with a 
l imite d  t re e  s iz e  and a sub alpine cas t o f  flora . The herb 
coverage varies  from 40 to  60  pe rcent and is larg e ly 
s edges ( Shanks , 1 9 5 4b ; National Park S e rvice , 1 9 6 9 ) . 
The c lo s e d  oak fore s t s  are found on int e rmediate to  
dry s l opes , at l ow and middl e  e levations . Various s pecies 
o f  o ak ( Quercus sp�) , hickorie s  ( Carya s ppJ , and red map l e  
(Acer  rub rum) make up a l arge  pe rcent age o f  the canopy . 
The under s t o ry is dense in s ome places  but no t continuous ; 
coverage varie s from 50  to 8 0  percent at middle e l evat ions 
to  20 to 50  pe rcent b e l ow 7 6 0  meters  ( Shanks , 1 9 5 4b ; 
N at ional Park Service , 1 9 6 9 ) . 
Shanks ( 19 54b )  c l as s ifies open oak and pine s t ands 
and he ath b al ds together b e c aus e neither  has a s tratum 
which fo rms a c l o s e d  canopy . The open oak and pine s tands 
are found on dry expos e d  s l opes  and ridges  with rocky 
t e rrain .  Whe reas the t re es normal ly do not fo rm a c l o s e d  
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c anopy , the s hrub l aye r may b e  quit e dens e and is o ften 
dominated b y  mountain l aure l . The northe rn red oak 
( Que rcus rub r a) of the c l o s e d  oak fo rests is repl aced by 
s ca r l e t  oak (�. coccinea) in th e drier  s tands ; othe rwis e 
the s ame specie s  are dominan t . Tab l e -mount ain pine (Pinus 
pungen s ) , Virginia pine (�. virginiana) and shor t l e a f  pine 
(�. e chinata) are plent iful on th e dry s ites  ( Stupka , 
1 9 6 0 ; National  Park Servic e , 1 9 6 9 ) . 
The spruce - fir fores ts  are characteris tic o f  the 
C anadian z one . Re d spruce (Picea rub en s )  is dominant in 
the l ow e r  l imit s of  the for e s t  typ e ( 1 3 5 0 to 1 6 5 0  meters ) . 
Fras e r  fir (Ab ie s  fras eri) b e c ome s a codominant at 1 6 7 5  to  
1 8 6 0  me t ers and the  domin ant specie s  ab ove 1 8 9 0  me ters .  
There  is a t rend of  decreas in g  importance o f  hardwoods 
toward h ighe r  e levations , and a corresponding increas e in 
more xe ric s ites . The g rowth o f  t re e s  is s o  dens e that 
shrub s  and othe r p l ants are p ractic a l ly ab s ent over  wide 
are as ( Sh anks , 1 9 54b;  S tupka , 1 9 6 0 ; National Park Service , 
1 9 6 9 ) . 
G ras sy b al ds and pas toral  fie l ds are two additional 
h ab itat  types not inc luded in Shanks ' ( 1 9 5 4b )  s ix fo rest  
type s . Both wer e  created by human dis turb ance ; g ras s y  
b alds a r e  pre s ently  giving way to shrub s and smal l t rees  
whil e the  pas toral  fie lds are  s t il l  b e ing maint aine d .  The 
change from the fores t to  gras sy b a l ds is ab rupt . 
The b al ds are dominated by mountain oat gras s (Danth onia 
compres s a) and common cinque foil ( Po t entil la  canadens is 
v ar . c ar o l inens is ) , s erviceb erry (Ame l anchie r  l aevis ) , 
b lueb e r ry (Vaccinium spp . )  and b l ackb erry (Rub us spp . ) . 
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I n  o r d e r  to maint ain the his torical aspe ct  o f  early 
pioneer  s et t l ements and the mountain culture , the  National 
Park S ervice has l e as ed app roximate ly 1 2 1 5  he ct ares to  b e  
kept in p as ture l and fo r s eve ral  hundred head o f  cat t l e . 
The central  part o f  the s tudy are a  whe re mos t o f  
the b l ack b ear s tudie s were conducted  included t h e  fol low ­
ing pe rcentages o f  e ach fo res t type ( Figure 2 ,  p age  1 2 ) : 
cove hardwood , 3 1 . 6  pe rcent ( 1 1 8 2  hectares ) ,  heml ock 
fores t ,  2 . 0  percent ( 1 80 hectares ) , north e rn hardwood , 
2 1 . 7  pe rcent ( 7 8 7  hectares ) , c l o s e d  o ak , 3 5 . 2 pe rcent 
( 1 3 1 5  hectares ) , open oak and pine s tands , 8 . 7  pe rcent ( 3 2 4  
hextares ) ,  and gras s , 1 . 5  percent ( 1 3 5  hectares ) . No 
spruce - fir is l ocated  in the central  p art of the s tudy are a . 
I V .  MAMMALS 
The Southern Appal achians do not  harb o r  an excep ­
tiona l ly rich varie ty of  mammal s . Lin z ey and Lin z ey ( 1 9 7 1 )  
s t ate that 5 9  spe cies  o f  mammal s  h ave b een re co rded and an 
additional s ix spe cies are l is ted as extirpate d . App roxi­
mate l y  2 5  of the s pe cies  are memb ers of the family Rodentia . 
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B e s ides the b l ack b e ar ,  other l arge mammal s  include 
whit e t aile d  deer ( Odocoil eus virginianus ) and Europe an 
wild hog  ( Sus s c ro fa) . Whil e found in a l l  are as of  the 
Park , the larges t  concent ration o f  de e r  in the GSMNP 
exis ts in the C ades Cove a re a . The pas toral s e tting main ­
t aine d  b y  the NPS in Cade s Cove has c reated good deer  
hab itat by creating pas tures p e r  se  and incre as ing the 
percent age of int e rface b e tween the fo res t  and fie l ds . 
This good  hab itat p lus the comp le t e  protection o f  th e he rd 
has a l l owed the de er  popul ation to re ach high dens ities 
( Fox and Pe lton , 1 9 7 3 ) . 
Al though not total ly unders too d , perhaps the 
big ge s t  impact on the flora  and fauna in the Park b e s ides 
man is the int roduction o f  the exo tic Europe an wil d hog . 
Being an exotic spe cie s  and p o s ing the threat o f  al ter ing 
the e c o s y s t em o f  the Park , the hog has b e en the target  o f  
concern and attemp t e d  control  and eradication programs . 
S ince the origin al int roduction ( approximate l y  5 0  ye ars 
ago )  at Hoope r ' s  B al d ,  North Caro l ina , the fe ral hog popu l a ­
tion h a s  cont inue d to  increase  in numb e rs and range to 
inc lude mos t o f  the GSMNP . Some o f  the e ffe cts  o f  the 
hog ' s  impact on unde rs tory vegetation and competition with 
native specie s  for food is dis cu s s e d  by Henry and Conley 
( 19 7 2 ) , B e l den ( 1 9 7 2 ) , and S t rick l and ( 1 9 7 2 ) . Howeve r ,  
the t o t a l  1mpact o f  the Europe an wil d hog  remains unknown . 
V .  H I STOR I CAL EVENTS AFFE CT ING  BLACK BEARS 
Exploit ation 
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The Americ an I ndian in his s impl e  way o f  life 
managed to l ive in rel ative harmony with the fo res t .  Th e 
annual burning o f  unde rb rush was his maj o r  influence on 
the S outhern Appa l achians . Th is burning , which had been 
practic e d  fo r centurie s , prob ab ly kept the fo res t in an 
open condition (National  Park S ervic e , 1 9 6 9 ) . 
Then c ame the mount ain s et t l e r . His occup ation o f  
the Smokies undoub t edly w a s  a maj or  factor affecting the 
b l ack b e ar hab it at . With time the numb e r  of s e t t l ers  
inc reas e d , and their c l earing , logging , graz ing , farming 
and burning practices  b e gan to  devas t ate the l ands cape . 
When  the val l eys were practical ly a l l  c l e ared , the in ­
creas in g  dem ands for l ands to  cultivate l e d  to  c l earings 
succe s s ively higher  up the mountain s l opes  with a s l ope o f  
2 0  and even 3 0  and 4 0  degrees . Sinc e the fertil ity o f  
thes e  areas was short l ive d , they were c l e are d , cul tivated 
and ab andone d in r apid s ucces s ion (National Park Se rvice , 
1 9 6 9 )  . 
H oweve r ,  the veg e t ational change s  b rought ab out by 
the mountain s e t t lers  was minor in comparis on to the havo c 
c aus e d  b y  the lumb e r  companie s . The National Park Se rvice 
( 1 9 6 9 )  e s timat e d  that approximat ely  two b il l ion b o ard feet  
were remove d from the P ark . By 1 9 2 0  logging r ail roads 
had penetrated mos t  of  the P ark ' s  waters heds to re ach 
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the s lope s o f  the mountain ridges  and peaks . The fas t e s t  
and che apes t way o f  gettin g  timbe r  out o f  the remot e  areas 
was "b a l l  hooting" or  ro l l ing the l ogs down the s l ope s . 
This procedure smashed even me dium - s iz e d  t re es and l e ft 
a "cl earcut" t rack . Logs  were tumb l e d  downs t ream 
ripping out the shal low creek b o t toms . C le aring routes  
for skidders and the ground skidding proces s thems e lves  
e ro de d  the fore s t  s oil . S l as h  l e ft b ehind was burned and 
thus des t royed the fore s t  humus ( National  Park S e rvice , 
1 9 6 9 ) . 
Thes e c l earing and l ogging activitie s  influenced 
over h a l f of the b e ar ' s  natural hab it at in the Park . As 
vegetation was des t royed and/or  al t e red , good b e ar hab it at 
was l imited to are as l e s s  dis turbed . The undis turb ed are as 
were e s s entia l ly the higher  ridges and peaks in the Park 
( L afo l l e tte , 1 9 7 4 ) . 
Ches tnut  B l ight 
The che s tnut b light , caus e d  b y  th e fungus Endothia 
paras it ic a ,  e l iminated the che s tnut ( Cas t anea den tata)  as 
an important spe cie s  o f  the area that is now the GSMNP 
proper .  Whil e no me tho d  is avail ab l e  to demons t rate the 
value o f  the chest nut to the b l ack b e ar , certain conc lus ions 
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can b e  drawn from related dat a .  B e eman ( 1 9 7 1 )  s tres s ed 
the importance o f  mas t  as a food s ource during the fal l  o f  
the yea r . The ches tnut was found throughout the Park be l ow 
6 0 0  meters  to  ab ove 1 5 0 0  me ters and is a valuab l e  s ource o f  
c arb ohy drates  and fats (Waino and Forb e s , 19 4 1 ) . 
The b ligh t b e gan approximat e ly in 1 9 2 5  (G rave t t  and 
Marshal l ,  1 9 2 6 )  and was s l ow in kil l in g  individual t rees . 
No t unt il the l ate  1 9 4 0 ' s  was the ch e s tnut e l iminated fo r 
al l practical  purpo s es .  This s low de ath made pos s ib l e for 
adjacent t rees  to  adjus t to  new conditions and oc cupy much 
o f  the s pace l e ft vacant (Woods and Sh anks , 1 9 5 9 ) . For 
this rea son , c l osure o f  the canopy in the che s tnut openings 
was decidedly dif fe rent from c l os ure of openings created by 
cutt ing . Th e s l ow death o f  the b ligh t - kil led  ches tnuts made 
p os s ib l e fo r trees  alre ady pre s ent to gradua l ly adj us t to  
the new environmental conditions and occupy the  newly ­
c reated space ( Woods and Shanks , 1 9 5 9 ) . 
Woods and Shanks ( 1 9 59 )  found that the ches tnut was 
rep l ac e d  pr imar i ly by ches tnut oak , Northe rn red oak and 
red map l e  ( T ab le 2 ) .  Other le s s  impo r t ant repl acement 
s pe cie s  that p roduce fruit e at en by b e ars ( B e eman , 19 7 1 ) 
inc lude s carl e t  oak , white o ak ,  b l ack oak , b ee ch , p i gnut 
hickory , mock ernut hickory and b l ack gum . Working in No rth 
C aro l in a , Keever  ( 1 9 5 3 )  found che s tnut oak , Nor the rn red 
o ak ,  and pignut hickory as the primary replacement spe cie s  
(Tab le 2 ) . 
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TABLE 2 . Re l ative abundance o f  maj o r  tree  specie s  
repl acing ches tnut in the GSMNP 
Species 
Che s tnut oak 
No rthern red o ak 
Red map l e  
H eml ock 
Scarlet  oak 
White o ak 
B l ack o ak 
Beech 
P ignut hickory 
Mockernut hickory 
Sou rwo o d  
Tul ip t re e  
White pine 
Sivlerb e l l  
Sas s afras ( S as s afras albidum) 
Swee t  b irch (Be tul a lenta) 
B l ack gum 
B l ack l ocus t 
Dogwood 
Pit ch pine 
Tab l e mountain pine 
Ye l l ow b irch 
Sugar map l e  
S triped  map l e  
Sho r t l e a f  pine ( Pinus e chinata)  
% Replacement 
Wo ods and 
Shanks 
( 1 9  5 9 )  
1 7  
1 6  
1 3  
6 
4 
2 
2 
2 
1 . 5  
1 . 5  
4 
4 
5 
1 
3 
1 
4 
2 
2 
1 
1 
1 
1 
Species  
Ke eve r 
( 19 5 3 )  
2 2 .  2 
2 4 . 4  
2 .  5 
1 . 2  
9 .  2 
1 6 . 6  
1 . 3  
4 . 9  
0 . 4 3 
0 . 1 4 
0 . 0 2  
5 . 7  
1 . 8  
1 . 3  
VI . BEAR MANAGEMENT BY THE NAT I ONAL PARK SE RVI CE 
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While t he GSMNP does p rovide a s anctuary for the 
b l ack b e ar ,  it al s o  creates  conditions for b ears and peop l e  
to  come into  c l o s e  contact . Due to  the concent ration o f  
peop l e  along the ro ads ides and trail s he l ters al ong the 
Appa l achian Trail , mos t of  the b e a r - human interac tions 
o c cur here . Mos t  interactions have cent ered around the 
b e ar ' s  choic e  o f  food . The comb ination of food avail a ­
b il ity from Park vis itors and t he opportunis tic , omnivor ­
ous , and adaptab l e  b e havio r o f  the b l ack bear  has created 
management prob lems for the National P ark Service (NPS)  . 
Thus , t he only management o f  the b l ack b e ar in the P ark has 
dea l t  s t rict l y  with attempting to protect  both pe op l e  and 
b ears by ke epin g  them s eparated . The pre s ent NPS p o l icy 
o f  p res erving areas in their natura l  condition doe s not 
a l l ow for hab it at management . 
Since the l os s  o f  warines s  and an increa s e  o f  b o l d ­
ne s s  t oward pe op l e  in b l ack b e ars appe ars t o  be  a function 
o f  food avail ab il ity , the NPS has t aken the fo l l owing s teps 
to  reduce unnatura l food availab il ity : feeding o f  b e ars  
is p rohib ited , all  garb age and trash mus t be  packed out 
o f  t he b ack count ry , "b e ar p roof" g arb age cans have b een 
ins t al le d ,  garb age is picke d  up daily and hauled  to  are as 
far removed from the Park , and the int e rpretive s e rvice o f  
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the Park ' s  natural is t  divis ion dispers e s  information 
concerning the ramifications o f  feedin g  b e ars . Whil e all  
thes e  management s teps have reduce d  the avail ab il ity o f  
human food to  b e ars , it h a s  not  b e en e l iminate d .  Thus , 
the b eh avior and movements  o f  3 to  1 0  percent o f  the b e ar 
population is s til l influenced by the availab ility o f  
unnatur a l  food ( B e eman and Pe l ton , 1 9 7 5 ) .  
Once a b e ar has hab ituated it s e l f  to  unnatural 
foods and appears to pres ent a potential  danger  to  Park 
vis itor s , the NPS has adopted the p o l icy o f  moving this 
individual . Since 1 9 6 7 , 7 6  b e ars  h ave b e en moved a total  
of  1 5 6  time s to  remo te areas  o f  the Park . The resu l t s  o f  
this manag ement p rocedure are dis cus s ed in Ch ap t e r  I V .  
CHAPTER  I I I  
MATE RI ALS AND P ROCEDURES 
I .  CAPTURE OF B LACK BEARS 
Due to the avail ab il ity o f  cured ham from a local  
res t aurant in Towns end , Tennes s e e , this b ait was us e d  in 
a majority o f  t r aps  s e t . B e s ides  b e ing re adily avail ab l e  
and c os t - free , the cured  ham offered the advantages o f  not  
requiring re frige ration for s everal  days b e fore us e and 
not  b e coming rancid after us ed as b ait . Ericks on ( 1 9 5 7 )  
indicated  that rancid b ait b e come s unat tractive to  b e ars . 
S ardine s were us e d  occas ional ly as b ait and p roved s atis ­
factory . C ans o f  s ardines were easily carried into  remo te 
areas  and appe ared e ffective in attracting b e ars but had 
the dis advant age of b ecoming rancid a fter four or five 
days . 
I n  remot e  are as only acce s s ib l e by fo ot , b e ars we re 
attracted b y  preb aiting b e fore  a trap was set in an e ffort 
to  inc reas e t rapping e fficiency ( in terms of man - hours 
exp ended pe r b e ar capture ) . Preb ait s  con s is t ed o f  either 
hanging approximat e ly 2 . 5  kil ograms o f  h am o r  four to  five 
c ans of s ardine s wrapped in bur l ap . P reb aits were  
gene ral ly l ocated in the upper  reaches o f  sma l l  drainages , 
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t aking advant age o f  the co o l  air mas s moving down the 
val l ey during th e nigh t and thus dispersing the odor from 
the b ait . Occasional ly preb ait s  were e s t ab l ished in gaps 
alon g  ridges where b e ars would  often c ro s s  from one 
drainage into  anothe r  drainage . Onc e a preb ait was dis ­
turb ed by a b e ar , a t rap was s e t  within a few me ters  of  
the s it e . This t echnique a l l owed the trapping crew o f  only 
two peop l e  to more e ffective ly us e the ir time in areas 
only acc e s s ib le by foo t . 
Traps 
Culvert  t r aps  s imil ar to  thos e de s c rib ed by E ricks on 
( 19 5 7 ) , Stickl ey ( 19 6 1 ) , and B arnes  and B ray ( 19 6 7 )  were 
us e d  for trapping alon g  roads ides , campg rounds and picnic 
areas . No p ar t icul ar e f fort  was made t o  conceal  the trap 
s ince  b e ars did not appear to  hes it ate entering the trap . 
Europe an wil d hog t raps were oc cas iona l ly us e d  for 
t rapping bears . Thes e  t raps were cons t ructed o f  10  gauge 
chain l ink fencing we l ded to  3 / 4  inch iron pipe framing . 
Th e doo r  was con s t ructed  o f  3 / 4  inch p lywood . The t raps 
were approximat e ly 2 me ters  l ong , 1 me t e r  wide and 1 me ter  
high and  were  s imilar in des ign to  tho s e  des c rib ed b y  
Wil liams on and Pe l ton ( 1 9 7 1 ) . 
Hog t raps were s e t  for b l ack b e ars  us ing the s ame 
t echnique as de s crib e d  by Fox ( 19 7 2 ) except b ait was tie d  
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t o  the t rigge r  me chanism s o  th at the doo r  clos e d  when the 
b ait was pul led . Six o f  the t en b e ars captured in hog 
t raps during 1 9 7 2  e s c aped by b reak in g  through the fencing 
mat eria l or the p lywood  doo r .  Due to  the high rate  o f  
es c ap e  and cos t ly des truction to the t r ap , the us e of  
hog t raps was ab andone d in 1 9 7 3 .  
I n  remo t e  are as with no acces s by road , the 
Aldrich sprin g - activated snar e  was us e d . The s nare con ­
s is ts o f  two separ ate parts : a 1 / 4  inch s te e l  s pring 
and a 3 / 16 inch s te e l  cab l e .  The typ e  of snare s e ts 
us e d  are des c rib e d  by Marcum e t  al . ,  ( 1 9 7 4 ) . Logs  were 
us e d  t o  cons t ruct a wedge to  force the b e ar into  the front 
s ide of the snare s e t . 
I n  s itua tions whe re b e ars  were accus tome d to the 
pre$enc e of peopl e ,  it was t ime - s aving to cap ture the s e  
animal s b y  adminis t ering the immob il iz ing drug by a 
pro j e c t ile syringe without firs t capturing the animal .  
Syringes  were fire d from eithe r a co2 - charged o r  a 
powder - charged C ap Chur gun ( Palme r Chemical and Equipment 
C o . ) . Needle  length depended on the s iz e  and condition 
( amount of fatty tis sue)  of the b e ar . The powder - charged 
gun was e ffective from 20  to  70  meters depending upon the 
powder-charge us e d  ( ve ry low ,  low or  high) . The C02 -
charged pis to l  was only accurate under 1 0  me t ers whil e 
the rif l e  was  e ffective up to  2 5  meters . Caution was 
exercis e d  with the powde r-charged rifl e to  p revent us ing 
high charges  at c l o s e  ranges . 
Immobil iz ation o f  fre e - roaming b e ars by u s ing the 
c ap ture guns was succes s ful  2 3  out of  the 2 7  at temp ts in 
1 9 7 2  ( Appendix A) . Due to the emphas is o f  capturing 
"b ack - count ry" b e ars in 1 9 7 3 , no b e ars were captured 
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us ing this me thod . The s e  guns ( e spe cial ly the co2 -
char ge d pis t o l )  p roved quite s atis factory fo r immobiliz ing 
b e ar s  t rapped in culvert t raps , hog t raps , and Aldrich 
spring - activated snares . 
B e ar s  we re  immobil iz ed by inj e ctions o f  M99 
(Etorphine hydrochl o ride , Ame rican Cyanamid Co . )  o r  
Sernyl an ( P arke , Davis and Co . ) . The M9 9 and S e rnyl an 
were adminis t e red in s o lution at concent rations o f  
1 mg / c c  and 1 0 0  mg/cc , respe ctive ly . The M5 0 - 5 0 
( dipr enorphine)  was us ed as the M9 9 antagonis t and was 
given in s o lution at 2 mg/cc . No ant agonis t is avail ab l e  
fo r S e rny lan . I n  every c as e  except one intravenous in ­
j e c tion , b o th drugs we re  adminis t e red intramus cul arly . 
To insure th e drug ent ere d  the mus c l e  tis s ue rather  than 
the fatty tis s ue need l e s  us e d  were approximate ly 1 . 9  
c entime t ers for  b e ars  weighing l e s s  than 4 5  kilograms , 
3 . 2 centime ters  for b e ars weighing b e tween 4 5  and 1 3 7  
kil o grams and 3 . 8  centime ters for b e ar s  weighing greater 
than 1 3 7  kilograms . Weights  o f  b e ars  were e s t imated b e fore 
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drug inj e ction and l ater  che cked on a s pring s c ale  after 
immob il ization of  the animal . I nduction is defined as 
the period from drug inj ection until th e b e ar appeared 
inc ap ab l e  of walking ; s l ight pedal and/ o r  head movement 
may s t il l be pres ent . Recovery time is de fined  as the 
t ime from M50 - 50 inj e ction until the b e ar appe ared 
capab le  of  walking with apparent normal b a l anc e . The 
recovery t ime was calcul ated from th e time o f  the initial 
do�e in the c a s e  o f  Serny l an .  
Tab l e  3 summarizes the res u l t s  o f  immob ilizing 
8 0  b e ar s  with M9 9 and 1 3  b e ars with S e rnyl an . Since al l 
b e ars in this s tudy recovered after  b e ing immob ilized 
with thes e  two drugs , the wide range o f  dosage s  il lus trated 
in Tab l e  3 s ugges t s  b l ack b e ars  have a wide range o f  
t o le rance for M9 9 .  Bears  were at firs t immob il ized with 
M9 9 at the dos age o f  2 . 2  mg/ 1 0 0  kg of b o dy weight . After  
experimentin g , the dos ag e  was  l owered to  1 . 6  mg/ 1 0 0  kg o f  
b ody weight . This dos age appe ared s atis factory for 
hand l ing b ears . For S e rnyl an b e tween 1 7 5  and 2 2 0 mg/kg 
o f  b ody weight p roved s atis facto ry for  immob ilizing b ears . 
B e l ow the l ower  l imit o f  this r ange , b e ars b ecome only 
part ia l ly immob ilized with S erny l an and were o ften diffi­
cul t  to  hand l e . There was s ome evidence that as dos age 
inc r e as es , the induction pe riod decre as e s  (Beeman et al . ,  
1 9 7 4 ) . 
TAB LE 3 .  Dos age s , l at ency p e r i o d  and recove ry pe r i o d  fo r b ears  injected  
with E t o rph ine (M9 9 )  and S e rnyl an dur ing  1 9 7 0 -7 4  i n  the  GSMNP 
Avg .-- Dosag_e __ ----xv-g--:-Tnduction Avg .  Re cove ry 
mg/ 1 0 0  kg  B o dy T ime - Min . T ime-Min . 
D�u_g __ _ _ _  S�mp1_e _W_�ight _ _  (Range)_ ___ (R�nge) _ (Range) 
E t o rph ine 
Hal e s  
2 y e ar o l d  cub s , 3 1  2 . 2 2 ( 0 . 8 4 - 6 . 7 8 )  9 . 8 ( 4 . 0 - 3 0 . 5 ) 2 1 . 7 ( 0 . 5 - 1 2 0 ) a 
yearl ings 1 5  2 . 6 0 ( 1 . 0 0 - 6 . 4 3 )  7 . 3 ( 3 . 0 - 1 2 . 0 ) 2 1 . 7 ( 5 . 0 - 1 2 0 ) a 
Fema l e s  
2 y e a r  o l d  cubs , 3 1  2 . 0 3 ( 0 . 8 3 - 3 . 2 6 )  8 . 1 ( 3 . 0 - 3 0 . 0 ) 1 6 . 6 ( 5 . 0 - 3 0 . o) a 
yearl ings 3 2 . 8 4 ( 2 . 0 0 - 4 . 9 0 )  2 . 7 ( 2 . 5 - 3 . 0 ) 2 4 . 0 ( 6 . 0 - 4 5 . o) a 
S e rnyl an 
Mal e s  
2 ye ar o l d  cub s , 2 1 8 7 ( 8 8 -2 8 8 )  9 . 7 ( 8 . 0 - 1 3 . 0 )  2 2 1 . 3 ( 1 1 0 -3 6 7 ) 
yearl ings  2 2 7 2 ( 2 5 0 -2 9 4 )  3 . 8 ( 2 . 5 - 5.0 ) 1 6 6 . 0 ( 1 5 0 - 1 8 2 ) 
Fema l e s  
2 y e a r  o l d  cub s , 7 3 0 1 ( 2 9 3 - 3 1 0 )  7 . 8 ( 5 . 0 - 1 0 . 5 )  3 0 3 .  5 ( 1 8 0 - 4 2 7 )  
yearl ings  2 4 1 5 ( 1 6 9 - 6 6 0 )  8 . 8 ( 4 . 5 - 1 3 . 0 )  1 6 3 . 5 ( 9 7 - 2 30 )  
aAft er  inje ct i on o f  antagon i s t  ( al l  inje c t i ons o f  M50 - 5 0 excep t one we re 
intramus cul ar) . 
N 
1..0 
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M 9 9  was g eneral ly us e d  due to  the ava i l ab i l i ty o f  
an ant agoni s t .  Th i s  provided a s a fe ty factor i n  add i t i on 
to  reduc ing the t ime· a b ear was kept in  anes the s i a .  
S e rnyl an was u s e d  i n  s i tuati ons when the recove ry t ime 
was not an important fac to r .  
I I .  TAGGING  AND MEASURING 
After  immob i l i z at i on ,  each b e ar was exam ined 
c l os e ly ; the various measurements and o the r informat i on 
are shown in Appendix I .  The b e al-' was w e i ghed us ing p o rt ­
ab l e  s p r in g  s cales  and a ho i s t  ( the  we i ghts  o f  1 2  b ack ­
country b e ar s  were e s t imat ed) . A 1 - 1 / 2  inch numb ered , 
c o l ore d , p l as t i c  t ag ( ca t t l e  rotot ags , Nas co Company , 
Fort Atk ins , Wis cons in) was p laced i n  e ach e ar for future 
ident i f i cat i on . T ag colors  inc luded red , ye l l ow ,  wh ite , 
b lue , green and p ink . The us e of gre en and · p ink tags 
was ab andone d after 19 7 1  b e caus e of  confus ion w i th b lue 
and wh i t e  when i dent i fy ing indivi dual  b e ar s  at n ight . A 
numb er  was  t atooed  on th e smooth inner sur face o f  the 
l owe r l ip for fur ther i dent i fi cat i on in the event th at 
the e ar tags were  l o s t . 
I I I .  AGING 
B e ar s  were aged by e i the r the cementun - annul i 
s im i l ar to the technique des crib e d  b y  W i l l ey ( 19 7 4 )  o r  
e s t imat e d  by us ing re l at ive b ody s i ze  and dent al  we ar . 
For the cementum- annuli  technique , e i the r the f i r s t  or  
four th premo l ar was  ext rac ted  and proce s s ed by the 
fo l low ing procedure : 
( 1 ) Decal c i fy t ooth in 2 0  percent formic acid  
for 48  hour s . 
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( 2 ) F lush tooth in running wat e r  and return to a 
wat e r - f i l l e d  v i al to awai t  s e c t i oning . 
( 3 ) Mount decal c i fied  teeth on t i s s ue holde rs o f  
microtome - cryos tat  us ing OCT ( Caro l ina B i o logical  Supply 
C ompany , Burl ington , North Carol ina) . 
( 4 )  Make l ongi tudinal tooth s e c t i ons 1 2  to 1 6  
micrometers  thick , c o l l ect ing s ec t i ons cut through the 
center  of the t ooth so the ent i re pulp c avity is v i s ib l e .  
( 5 ) Mount 4 to 8 s e c t i ons per s l ide and al l ow to  
dry . 
( 6 ) S t a in t eeth fo r 2 0  minutes  in a s o lut i on o f  
1 p a r t  Ge ims a B l ood  S t a i n  ( C ar o l ina B i o logical  Supp ly 
C ompany) to 10 par ts o f  d i s t i l led water . 
( 7 ) Rins e in two b ath s o f  dis t i l l ed water for 
1 5  s ec onds e ach . 
( 8 ) Dry s l ides  in  a vert ical  pos i t i on on a s l ide 
warmer at 4 0 0  C .  
( 9 )  B athe s l ides  in  xyl ene for 1 5  minute s .  
( 1 0 )  Mount c over  g l as s e s  wi th cover  b ond . 
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( 1 1 )  Examine prepared s l ides  through a b inocular 
micros c ope w i th t ransm i t ted l i ght at 4 0 X  to l O O X  magni fi ­
cat i on .  
( 1 2 )  V iew s ections a l ong the ent i re length o f  the 
c ementum although annul i are mos t  d i s t inct  e i ther  at the 
roo t  t ip or d i rect ly adj acent to the crown . 
I V .  BEAR S I GHT I NGS 
S ight ings of marke d and unma rke d  b ears by res e arch 
and Nat i onal Park S e rvice  pers onnel we re recorded from 
19 7 0  th rough 19 7 3 .  In  addi t i on , pos tcard que s t i onnai res 
al ong w i th a b ri e f  exp l anat ion o f  the res e arch proj ect  and 
the need o f  park vis i to r  as s i s tance for l ocat ing b e ars were 
d i s t ributed by P ark  range rs (Appendix I ) . B ackpacke rs 
were asked t o  note the date , locat ion , es t imat e d  s i z e  and 
l i t t er s i z e  ( i f  cub s ) and the color  o f  t ags in each e ar . 
The pos t cards were pre - addres s ed and pos t - p aid  requ i r ing 
the Park vis i to r  only to drop the card in the mai l  after 
the i r  b ackpack ing exper ience . 
V .  RAD I OT RACKI NG  EQUI PMENT AND MON ITORING TECHNI QUES 
Radio track ing equipment inc luded a transmi t t ing uni t ,  
radio - receive r , and re c e iv ing antennas . Al l the equipment 
except one receiver  was manufac tured by Dav- Tron E le c t roni c s , 
Minneapol is , Minnes ota . AVM Ins t rument Company , Ch ampaign , 
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I l l ino i s , manu facture d the other receive r . 
The t ransm i t t ing uni t s  varied  in we ight from 7 6 0  
t o  1 1 3 8  g rams ( F i gures 3 and 4 ) . Al l transm i t te rs 
emi t t e d  pul s at ing s ignals al though the frequency and tone 
qual i ty var i e d  w i th each t ransmi t te r . The frequency 
r anged from 1 50 . 8 1 5  to 1 5 1 . 0 5 0  megahert z with a gap o f  
0 . 0 1 5  t o  0 . 0 2 5  meg ahert z b e twe en the frequency o f  trans ­
mitters . 
There were 1 5  fixed s t at ions s paced from 0 . 1  to  3 
k i l ome t ers apart where a maj o r i ty o f  the a z imuths for  
locat ing the animal were  recorded ( F i gure 5 ) . An addi ­
t ional 3 8  s tat ions were adde d and us ed when the animal  
moved into locat i ons where i t  was  di ffi cul t or impo s s ib l e to 
rec e ive the s ignal . Directional readings were drawn at 
the approp r i at e  po ints on the map and the bear ' s  l ocation 
de termine d at the inter s e c t i on o f  the d i rect i onal l ines . 
The accuracy was che cked by randomly p l acing t rans ­
m i t t e rs throughout the s tudy are a  and recording a z imuths 
from various l oc at i ons . I n  mos t  o f  the s e  s i tuat ions the 
e rror  was l e s s  than � 3  degrees  but o ccas i onal ly was greater . 
The degree o f  e rror  is d i fficu l t  to  t rans form into a l inear 
e r ro r  s inc e dis t ance from th e t ransm it ter and the ge o ­
g raph i ca l  re l at ionship  b e twe en the two reading p o ints mus t 
b e  known . 
F i g u r e  3 .  Tr ansm i t t e r  an d b a t t e ry p a c k  th a t  we re 
a t t ach e d  ar ound t h e  b e ar ' s  n ck . 
F i gure 4 .  B e ar w e a r i n g  a t r an smi t te r  s h o r t ly 
a ft e r  i t  h ad b e en a t t ache d .  
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Figure 5 .  Fix e d  s t at i ons from whi ch radio tracking 
readings were r e corded dur ing 1 9 7 2 - 7 3  in  the GSMNP . 
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One o f  the ob j ec t ives o f  th i s  s tudy w a s  to determine 
the feas ib i l i ty and effect ivenes s o f  r ad i otracking in the 
dens ely  fores ted  mounta in s  w i th s teep val l eys and narrow 
r i dges  o f  the GSMNP . The re fore , much o f  the t ime was 
devo t e d  to the practical  aspe cts  of det ermining the fun c ­
t ioning  o f  the equipment in  t h i s  topography and s e c ondly , 
t o  det e rmine what areas w i th in the Park have the b e s t 
top o g r aphic fe atures  and acces s ib i l i ty to conduc t such a 
s tudy . A comb inat i on o f  t r i al and e rror and knowledge o f  
the topography w a s  us e d  in  de l ine at ing wh at res u l t s  could 
be  co l l e cted and wh ich areas woul d be mos t s u i t ab l e  for 
rad i o track ing . 
A watershed out l ined by two trai l s  and two ro ads 
was s e lected  for the central i z ed rad i o t racking are a .  Th e s e  
roads and t rai ls  a l l owed re l at ively good acce s s  but more 
importantly o ne of the roads and two o f  the trai l s  fo l ­
l owed c r e s t s  o f  ridgetops . Ridgetops a l l owed for good 
rad i o t rack ing po s i t ioning both fo r the focal p o int o f  th e 
s tudy area as we l l  as to  the adj acent watersheds . Even 
w i th thi s  amount of acce s s  to the b ack - count ry , the area 
was too remo t e  and b ears too wide - rang ing to ach ieve a 
comp l e t e ly sys t emat i c  me thod o f  t racking from day t o  day . 
However , during p redetermine d  periods , diel movements  
we re recorded by attemp t ing t o  locate  a par t i cular  b e ar 
once an hour . Al l of  the succes s ful  at tempts  were done in 
the b ack - count ry a l ong Bote  Mountain  Road and Spence 
F i e l d . 
C omp i l at ion of al l l ocations for e ach b e ar was 
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made t o  det e rmine h ow suff i c i ently th e b e ar had been  
moni t o re d  so  that  movement patterns could b e  des c r ib ed .  
Thi s  determinat i on was influenced b y  the period  o f  t rack ­
ing and int ens i ty o f  t racking dur ing th is  pe riod . To 
a i d  in des c r ib ing the movement and activi t i e s  of b e ars , 
movement patterns s im i l ar to thos e developed by Marchinton 
( 1 9 6 8 )  were us ed . The fo l l ow ing were inc luded :  
( 1 )  Minimum home range . The area enc lo s e d  by a 
l ine connec t ing the out er  radi o  l ocat i ons of  the b e ar 
dur ing the ent i re pe riod  o f  radio t racking . The t e chnique 
is s im i l ar to the modi fied  minimum area me thod  de s cr ibed  
by Harvey and B arbour ( 19 6 5 ) . Al though thi s  method i s  
s omewhat  s ub j e c t ive , knowl edge o f  the t errain was us e d  to  
a i d  in determining the b oundar ies  o f  the  home range . 
( 2 ) H ome range length . A l ine s e gment fo rmed by 
the two b ear l oc at i ons that are the grea t e s t  dis t ance 
apart . 
( 3 ) Home range wi dth . A l ine s egment pe rpendicul ar 
t o  the home r ange leng th connec t ing the extreme b oundar ie s  
o f  the minimum home range at the wides t p o int . 
( 4 ) Dis t ance b e tween extreme d i e l  l ocat i ons (EDL) . 
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The greates t dis t ance b e twe en two b e ar l ocat i ons during a 
2 4 - hour per i od . 
( 5 ) Average EDL . The ar i thme t i c  me an of  a l l  
EDL ' s  f o r  an individual b e ar . 
( 6 )  Minimum total  d i e l  dis tance (MTDD) . The sum 
o f  dis t ances b e twe en s equent i al locati ons of  an ind ividual 
b e ar dur ing a 2 4 - hour peri od . The s e  data are only 
cur s o ry es t ima tes  s ince the s ampl ing s e quence o f  one 
hour was frequently not ach i eved . 
( 7 ) Ave rage MTDD . The ar i thme t i c  mean o f  a l l  
MTDD ' s c o l l e cted  fo r an indivi dual b e ar . 
Dur ing the s tudy 2 5  transm i t t e rs we re p l aced  on 20  
d ifferent b e ars . Two b e ars  w i th transm i t ters were re ­
c aptured  and we re refitted  w i th new transmi t t e rs . One 
b ear had a s er i e s  of  four transmitte rs attached al though 
only th re e func t i one d properly . S e l e c t i on o f  poor  
geograph i cal  are as for  r ad i o t racking , a poorly cons tructed  
t ransmit t ing ant enna , and the  ab i l i ty of  s ome b e ars  to  
remove t ransmit ters  were  the  obvi ous p rob l ems e arly in  
the s tudy .  W i th experience the s e  p rob lems we re generally  
corre c t e d , enab l i ng at  l e as t  s ome data  to be  recorded 
from al l the t ransm i tters  dur ing 1 9 7 3 . 
CHAPTER IV 
RESULTS AND DI SCUSS I ON 
I .  MOVEMENTS AND ACT IVI T IE S  
There appear  to b e  two cohorts  o f  b ears with d i f ­
ferent b ehavioral characte r i s t ics . Th e b ack - count ry 
cohort l imit  the i r  movement s to  the more remo te areas o f  
the Park  and avo i d  peopl e .  B ack - count ry b e ars  are wary 
and many are thought to have never b een ob s e rved by P ark 
v i s i tors . The panhandl e r  cohort , wh i le ut i l i z ing remo te 
areas o f  the P ark , frequent ly �nter  areas where peop l e  
di spos e o f  food . E ach p anhandl er  b e ar , when feeding on 
human foods , l imi t s  its  activ i t ies  t o  one par t i cul ar road ­
s ide  s it e , p i cnic  are a , campground o r  t rai l she l ter  (Ap ­
pendices  B and E ) . Wh i l e . the s e  two cohorts  mos t as suredly 
fo rm one int e rb reeding popul at ion , th e p anhandl er  cohort 
has dis t inct b ehavio ral ch aracter i s t ic s  that requ i re ad ­
d i t i onal management procedures . 
On the b as is o f  2 6 1  cap ture s (Appendix B )  o f  more 
than 10 0 b e ars and s everal hundred vi s ual ob s ervat ions , 
i t was determined that b l ack b e ar s  are not unl ike mo s t  
mammals  with part i cular indiv idua l s  hab i tual ly us ing 
c e rtain areas . H owever , the l ocat i on of b ack - count ry and 
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p anhandl e r  b e ars (when they we re not int e rac t in g  w i th 
people)  cou l d  not adequate ly b e  determine d from t r apping 
and ob s ervat ional dat a . To more p re c is e ly de fine the 
movement s  and activities  of  b e ars radiot rack ing was 
emp l oye d .  
4 0  
Twenty transm i t t ers  we re attached t o  b e ar s  dur ing 
19 7 2  and 1 9 7 3  ( T ab l e  4 ") . Four t ransm i t ters  produced 
l i t t l e  or  no dat a b e caus e of var i ous reas ons . Th e l arge 
mus cular neck of males  was one o f  the maj or  prob l ems 
encountered that was never t o t a l ly s o lve d ; the neck 
c ir cumference is often l arger  than the s ku l l  c i rcumfe rence . 
For  this  reas on and the inab i l i ty to cap ture adult  males  
in an area  that  had relative ly easy acces s to  the r idge ­
t op s , only one adult  mal e  was succes s ful ly radiot racked . 
I t  was conc luded  that acces s  t o  aer i a l  t racking w i l l  b e  
neces s ary to  succes s fu l ly radiotrack mos t  adu l t  mal e s  due 
to the i r  wide - rang ing movements . Old  transmi t ters  were 
rep l ac e d  w i th new transm i t t e rs on three b e ars . Th e one 
adu l t  male  rad i o tracked had four transmitters  attached . 
One t r ansmitter  was r ippe d off  immed i at e ly after b e ing 
a tt ached .  Two t ransm i t t e rs y i e lded meaning ful data and 
the l as t  transmi tt e r  was attached in 1 9 7 4  and was s t i l l  on 
the b e ar March 1 ,  1 9 7 5 . 
Any e ffects  on b ehav i o r  and movement c aus e d  b y  the 
transmi tter  were d i ffi cul t to  diagno s e . A few b e ars  were 
TABLE 4 • A summary of movement parameters of 12  bears radiotracked in the GSMNP 
during 1972 and 1973 
TelCJ":etr1c �ver.1er.t Parametersa 
!lear Study Ageb No. of Bear Min. l!ome Home Range Home Rlirige Appendix Trar.snittcr 
:\o. Period Sex (Yearsl Locationsc R.m�jc (hal L�t . (k:nl Wdt .  �lo:Q Ref. �lo. Fate 
Y30 7 - 6 -72 to F 4 . 5  64 738 9 . 1  3 . 2  154-155 Removed (nonfunct . )  
3-1-73 S/7/73 
R53 6-19-73 to F 8 . 5  109 600 4 . 3 3 . 2  200·202 Changed 9/12/73, 2nd trans. 
3 - 1 - 74 Remo,·ed 6/26/74 (nonfunct.)  
Y52 7- 3-73 to F 4 . 5  74 1178 5 . 7  4 . 0  203-206 o.an;:ed 9/25/73, 2nd tr:ms. 
1 2 - 20-73 Renoved 6/16/74 (nonfun.ct . )  
B50 8 - 28 - 72 to F 8 . 5  so 750 5 . 4  3 . 8  1 5 2-153 R.:mo,-�J (nonfunct . )  9/6/73 
1-3-73 
B50 9 -6-73 to F 9 . 5  9 675 5.6 2 . 8  152-153 Unkna..n 
lG- S - 73 
,,,.52 6-17-73 to F 11 . 5  19 565 4 . 6  2 . 1  189 Unknown 
7·17-73 
Y70 9-17-73 to F 1 1 . 5  1 5  2.£_ 5 . 2  2 . 3  199 Unknrun 10 - 8·73 
Subaverage 721 5 . 7  3 . 1  
\'.'30 7-13-72 to M 2 . 5  63 615 4 . 6  2 . 4  lll4 llnknu"'l 
10-14-72 
\�6 7 9 -27-73 to M 2 . 5  19 532 3 . 5  2 . 6  228 UnknOI•n 
10-1 5·73 
!66 7 - 1 2-73 to M 2 . 5  56 797 3 . 5  3 . 3  229 Un.knO\-.n 
2- 20-74 
Y60 8-9-73 to M 2 . 5  10 228 3 . 6  1 . 2  220- 223 Removed 6/22/74 (nonfunct .) 
l - lU - 74 
R�S 6 - 17 - 73 to M 3 . 5  24 lORO ...!!.:2_ .2.:.Q_ 230 Unkno,,n 
10-4-73 
Subaverage 650 5 .3  2 . 6  
R26 7-15-72 to M 5 . 5  15 1901 6 . /  4 . 2  148-151 Lost 1st trans . immediately, 
8 - 20-72 2nd trans . lost during l>inter 
R26 6 - 29 - 73 to M 6. 5 87 2242 _]_:]__ ..2.:.Q_ 148-151 Broke off collar during 10-2-73 Oct . of 1973 
Subaverage � 2.:2_ 2.:.!_ 
--- -- --
Total average 888 5. 7 3 . 2  
asee methods for explanation o f  symbols. 
bAge when transmitter attached. � 1--' 
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ob s e rved tugging at the c o l l ar s oon aft e r  be ing att ached ; 
two b e ar s  s ucce s s ful ly removed the co l l ar with i n  a short 
t ime after  it  was att ache d .  Howeve r ,  ob s e rvat ions of 
b ears  wi th t ransmi tt ers in addi t i on to no de tection of 
abnormal movement p atterns indicated that an adj ustment 
to the t ransmi t t ing uni t  and co l l ar was made in a r e l a ­
t ive ly short t ime . 
None o f  the 1 0  b ears recaptured we ar ing t ransmi tters  
showe d any s i gns  of  skin ab ras ions nor " out growing" the i r  
c o l l ar . Growth o f  bears , and thus the i r  ne ck s i z e ,  was 
cause  fo r conc e rn e arly in the s tudy . I t  was feare d  th at 
the t r ansmitter  co l l ar might h inde r neck deve l opment or 
even s t rangul ate the b e a r .  Howeve r , the neck mus cul ature 
in mal e s  is  s o  mas s ive that chance of s t rangu l at i on i s  
remo t e . I n  fact , i f  the t ransm i t t e r  were t i ght , neck 
mus c l e s  s imp ly grow around the co l l ar . Fema l e s  d i dn ' t  
p re s en t  a prob lem . The ne ck mus cul ature i s  not mas s ive 
and i s  much smal l e r  in c i rcumfe rence than the i r  s kul l ' s  
c i r cumfe rence .  The re fo re , co l l ar s  could be  attached 
rathe r l oo s e ly around the neck of  females . 
The s ummary o f  movement parame ters  of  b ears radi o ­
t rack e d  are p re s ented i n  T ab l e  4 . Al l o f  the s e  b e ars 
were c ap tured in an area o f  the Park that supports  a ve ry 
h i gh b e ar dens i ty ( 1  b e ar/ 1 0 9  hec tare s )  (Marcum , 1 9 7 4 ) . 
4 3  
� 
However ,  the re l at ively  easy acce s s  al lude d to e arl ier , 
and not  popul at i on dens ity , was the maj o r  c r i t e r i on fo r 
s e le c t ing th i s  are a as a fo cal  point fo r the t e l eme t ry 
s tudy . The maj o r  phys i cal features o f  the central part o f  
the s tu dy are shown in F i gure 6 .  
Home Range Des cript i on 
A me tho d  t o  de f ine the l imits o f  a part i cular 
animal range has b e en a prob lem in al l s tudies  of animal 
movemen t s . Movement patterns of animal s are rel ated to 
the anima l ' s  b io l ogical  ne eds and the c ap ac i ty of a cer ­
t ain l and area to support the animal . Therefore , even 
w i th the shortcomings of manipul at ing a s amp l ing of b e ar 
l ocati ons to det e rmine home range , i t  i s  important to  
ret ain the home area conc ept and relate  i t  to hab i tat use . 
Te l eme t ry enab l es  l ar ge quant i t i es  o f  data to b e  co l le c t e d  
s o  that  a more de t ai le d  de s c ript i on o f  movement can be  
made than from the mo re trad i t i onal  methods of  ob s e rvat i on 
and recapture . Wh i l e  the l ines drawn to define b e ar move ­
ment s are s t i l l  art i fi c i al , the confi dence of  the ir int e r ­
pretat ive value i s  increas ed . 
Adul t femal e  Y30 . B e ar Y 3 0  was a 4 . 5  year o l d  
female  that we i ghed 5 4 . 5  k i l og rams and appe ared to b e  i n  
g o o d  phys i cal  cond i t i on �  She was captured o n  July 6 ,  1 9 7 2  
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near the Appal ach i an T ra i l  and in c l o s e  p roximity to 
Spence F i e l d . Thi s  b e ar was c l as s i fi e d  as a panhandler 
4 5  
in  and around the Spence F i e l d  trai l she l t er and was qui t e  
aggre s s ive towards people . Movements  and activi t i e s  o f  
Y 3 0  were  cons i s tently l imited  to a l ong northeas t to  
s outhwes t  s t r ip along the  Appalach i an Trai l  from the pe ak 
o f  Thunderhe ad to  Rus s e l l  F i el d .  Her  home range me asured  
9 . 1  k i l ome t e rs long , 3 . 2 ki lometers w i de , and encompas s e d  
a 7 3 8  hectare ( 1 8 2 3  acre s )  area ( F i gure 7 ) . 
Y30  was accl ima t e d  to  peop l e  and had l earne d the 
as s oc ia t i on b e tween peop l e  and food not only at the t ra i l  
she l ters  but al s o  o f  b ackpackers  al ong the Appalachi an 
Trai l .  For examp l e , Y 3 0  fol l owe d thre e h ikers fo r s eve ral 
k i l ome t ers al ong the App alach i an T r a i l  to a trail  she l t e r  
on Spence F i e l d , then s t ayed the ent i re n ight in front o f  
the she l ter . Memb e rs o f  the res earch t e am a l s o  frequent ly 
ob s e rved Y3 0 ' s  pers i s tent b ehavior  as she would  con t inual ly 
c ir c l e  b ackpacke rs . Twenty - four v i sual ob s e rvati ons were 
made of Y 3 0  dur ing 1 9 7 2  (Appendix E ) . The s e  ob s e rvat ions 
ind i c a t e  that Y30 spent much t ime at the Spence F i e l d  
shelters  with frequent movements to  the peak o f  Thunderhead 
Mountain and Rus s e l l  F i e l d  t r a i l  she l t e r . Addi t i onally , 
approximately 9 0  pe rcent o f  a l l  rad i o l ocat ions o f  Y30  we re 
within a 1 k i l ome t e r  radius o f  Spence F i e l d .  
Even w i th the h i gh percent age o f  t ime spent in 
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F i gure 7 .  Home range o f  Y 3 0 , a 4 . 5 y e ar o l d  fema l e , a s  de t e rmine d b y  
r ad i o l ocat i on s  dur ing 1 9 7 2  i n  the GSMNP . 
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ob t aining food from b ackpacke rs , Y 3 0  was also  ob s erved 
e at ing s erviceb e r r i es , b l ackb e rries , and b lueb erries  
4 7  
a long Spence F i el d .  As s o on a s  the numb ers o f  b ackp ackers  
decl ine d in early S eptemb e r , the act ivi t ies  and movement s 
o f  Y30  concurrent ly swi tched from the Appalach i an Trail  to 
l owe r e l evat i ons on the T enne s s ee s i de of the Park ( F i gure 
7) • 
The home r an ge o f  Y 3 0  var ied  from an elevat i on o f  
9 6 0  to  1 6 5 0 meters . Mos t  of  the summer movements we re 
along the Appalach i an T rai l and thus were at the h i gher 
e l evat i ons . The fal l movements were centered around the 
eventual den s i te  ( e levati on o f  1 2 7 7  meters ) o f  Y 3 0 . 
Al though b e ar Y 3 0  was r adi o tracke d only dur ing 1 9 7 2  
and e ar ly 1 9 7 3 , he r act i v i t i e s  and movements did  not appear  
to  devi a te dur ing the  summe r o f  1 9 7 3 .  She made daily  
t reks  to  Spence Field  and once  again  was  very bold  t oward 
peop l e  (Appendix E ) . In 1 9 7 4 , Y30  e i the r changed her  
act i v i t i e s  o r  died  dur ing the  previous w int e r  as she  was 
never ob s e rve d . 
Adult  fema l e  R5 3 .  B e ar R5 3 , an 8 . 5  y e a r  o l d  fema l e , 
was captured on June 1 9 , 1 9 7 3 . She we i ghed only 3 2 . 7  
k i lograms and was very thin . Thi s  b e ar was recaptured on 
Septemb e r  1 2 , 1 9 7 3 , and had improved h e r  phys i cal  cond i t i on 
b y  gai ning 1 0 . 5  k i l o grams . Dur ing the s e cond cap ture she 
had l o s t  al l he r upper inci s o rs b y  b i t in g  at the culvert 
t r ap . However ,  no  i l l - e ffects  we re de tected as she 
s ucces s fu l ly denne d and survived the w inter into  the 
next s umme r .  
4 8  
B e ar R 5 3 ' s  movements were we l l  de f ine d and l imited  
t o  a h ome range area  of  6 0 0  hectares  ( 1 4 8 5  acres , F i gure 
8 ) . Her home range was 4 . 3  k i l ome ters  l ong and 3 . 2  
k i l ome ters  w i de and was s omewhat l inear along  a no rth ­
s outh d i re c t i on . The Appal ach i an Tra i l on one s ide  and 
Bote  Mount ain  Road on the other s ide app e ared to s e rve as 
geogr aph ical  boundar ies  for s e t t ing the l imits  of movements  
on two s ides of  the home range . B as ical ly , R5 3 ' s  home 
r ange cove red the e as t - fac ing s l op e  o f  Bote  Mountain  and 
the adj acent val ley b ot tom . Bear R 5 3  spent much t ime 
a l ong the B o t e  Mountain Ro ad ( the we s te rn edge o f  he r 
home r ange) . 
I n  O ctob e r  o f  1 9 7 2 , R53  cou l d  not  b e  found and was 
as sume d to have le ft the area o f  her s ummer  range . Even 
though R5 3 was not located during the firs t three weeks 
of Oct ob er ,  s eve ral  days o f  s earching indicated she was 
not  in the surround ing watersheds . Dur in g the l as t  week 
in October , R 5 3  re turne d and l at e r  denne d in the are a  o f  
her  summe r ran ge . Fall  i s  a cri t i c al t ime fo r consuming 
l arge quan t i t ies  of foo� and R5 3 l ike ly mov ed to  an are a 
whe re acorns and o ther mas t foods we re mo re abundant 
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Fi gure 8 .  Home range of  R 5 3 , an 8 . 5  year o l d  
femal e ,  a s  determine d b y  rad i o l ocations dur ing 1 9 7 3  in  
the GSMNP . 
( lower  e levat i ons ) and returne d to  den after  re ach ing a 
point o f  s at ie ty . 
s o  
The movement s  o f  RS 3 covered an e leva t i on range 
of 6 3 0  to 1 4 5 0  me t e rs . Except for the s udden thr ee -week 
abs ence previ ous ly di s cus s e d , there  were no ab rup t 
change s  between he r summe r and fal l movement s ( F i gure 8 )  . 
There appeared to b e  a s l i ght act iv i ty shift  o f  RS3  to 
l imit  her  movements to a sma l l  area surrounding her den 
s it e  ( 1 2 0 7  me t e r s )  in the waning days b e fore denning in 
early Decemb e r . 
B ear R 5 3  was capture d in the b ack - count ry (Appendix 
B ,  re f .  nos . 2 0 2 - 2 0 2 ) and was never ob s erved except dur ing 
the captur es . R 5 3 ' s  movement s appe ared to b e  s ecre t ive 
and comp le t e ly wary of peop l e . Thi s  bear  was recaptured 
in the s ummer of 1 9 7 4  along Bote  Mountain Road in the s ame 
area ut i l i z ed the p revi ous year . 
Adu l t  femal e  Y 5 2 . Bear  YS 2 ,  a 4 . 5  year o l d  fema l e , 
was c ap ture d  on July 3 ,  1 9 7 3 .  She we i ghed 3 2 . 3  k i l ograms 
and was  ve ry th in . Y 5 2 ' s  home ran ge of 1 1 7 8  hectares  
( 29 1 0  a c re s )  was the  l arge s t  recorded for femal e s  ( F i gure 
9 ) . H e r  home range was approxima t e ly 5 . 7  k i lome ters lon g  
and 4 . 0  k i l ometers  wide and was l ine ar in a northwes t  to  
s outheas t d i re c t i on . The r ange  o f  Y 5 2  appro ached the 
Appa lachi an Tra i l  on the s outh . The r i dge  tops o f  Defeat 
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F i gure 9 .  Home range of Y 5 2 , a 4 . 5  year o ld fema l e , as de t e rmined b y  
r ad i o l ocat i ons dur ing 1 9 7 3  i n  the GSMNP� 
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Ridge on the eas t and Bote  Mountain on the we s t  appeared 
to s e rve as geographical  b oundaries . The movements of 
th i s  b e a r  inc luded the ent i re wat e rshed b e tween B o t e  
Mountain  and D e fe at Ridge . No  obv i ous cent e r  o f  act ivity 
was detectab l e  al though b e ar Y 5 2  was more frequent ly 
located  in the nor thern end of her home range . 
Dur ing the fal l , b e ar Y 5 2  appe ar ed to spend a 
large  percentage o f  t ime in the s outhe rn part o f  he r 
range al though the change from s umme r was not ab rupt . 
As di s cus s e d  e ar l i e r  conc erning  b e ar R S 3 , Y 5 2  le ft he r 
summe r range and was not l ocated for a period  o f  three 
weeks . However ,  in late  October , Y 5 2  re turned and later  
denned e arly in Decemb e r . I t  was int e re s t ing  to  note  
that the  den s i t e  o f  Y 5 2  was approximately  1 k i l ome ter  
out of her e s tab l i shed s umme r and fa l l  range . Whether 
she actual ly moved out s i de her home range to den or 
recording o f  the summer movements was incomp l ete  is  
unknown . Al s o , the den s i t e  o f  Y 5 2  was j us t  4 0 0  me ters 
from the den s i te  o f  R 5 3  (b oth adul t females ) .  The 
movements  o f  Y 5 2  range d  from an e levat i on o f  5 40 to 1 3 5 0  
me ters and were i n  an are a that i s  l i t t l e  ut i l i z ed by 
peop l e . Th i s  b e ar was neve r reported  to  b e  ob s e rved 
except dur ing the fou r captures ( Appendix B ,  re f .  nos . 
2 0 3 - 2 0 6 ) . Two o f  the s e  c aptures were in 1 9 7 4  and were in 
the s ame are a as the e s t ab l i shed home range o f  the 
p revious ye ar . 
Adult  female B S O . The movement s o f  b e ar B S O , an 
" 
8 .  5 year  old  femal e, were reco rded fo r b o th 1 9 7 2  and 
1 9 7 3  ( F i gure 1 0 )  . The bear was ori ginal ly cap ture d 
Augus t 2 8 , 1 9 7 2  at Spenc e  F i e l d .  At this  t ime she 
we ighed 6 8 . 2  k i l o grams and appe ared  t o  b e  in good 
phys ical  cond i t ion .  She was lactat ing and had one cub 
that was  es t imat e d  to we i gh b e twe en 9 and 1 1  k i log rams . 
Thes e  two b e aFs s pent much t ime at Spence F i e ld and were 
cons ide red panhandlers . Wh i l e not as aggre s s ive as 
b ear Y30 , s� occas iona l ly would d i s p l ay aggre s s ive 
b ehavior  toward peop l e . The b e l i e f  that s ows with cub s 
are more aggre s s ive than other b e ars  was not readi ly 
apparent with B S O . 
Dur ing 1 9 7 2 , b e ar B S O and her  cub range d ove r a 
,- ..., I 
7 5 0  hectare (1852 acres) area. The home range s hape was 5 .  4 
k i l ome t ers l on g  and 3 . 8 ki l ome t e rs wide and s l i gh t ly 
e l ongated  in a north - s outh direct ion . The maj or  act ivi ­
t i e s  o f  the s ow and cub were l imited  t o  Spence F i e l d  
5 3  
and the val l ey extending s outh from Spence F i e l d  i n  North 
Caro l in a .  Al though the t ra i l  she l t e rs were a cent e r  of 
act ivi ty fo r th i s  b e ar , Spence F i e l d  appeared t o  be along 
the northern b o rde r o f  the e s t ab l ished  home range . 
Approximately  8 0  pe rcent o f  the radi o l o c at ions o f  B S O  
were w i th in a 1 k i l ome t e r  radius o f  Spence F i e l d .  Dur ing 
s eve ral  trips  by memb e rs o f  the rese arch team dur ing June 
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F i gure 1 0 . Home range o f  B S O , an 8 . 5 year o l d  
( 19 7 2 ) female , as  de t e rmined by rad i o l ocat i on during 
1 9 7 2  and 1 9 7 3  in  the GSMNP . 
5 5  
and Jul y , th i s  s ow and cub were never s e en . I n  l at e  
Augus t B 5 0  was f inal ly captured and t agge d .  From thi s  
date unt i l  Octob e r  2 7 ,  B 5 0  and he r cub we re fre quently 
ob s erve d at  Spence Fie l d .  The fol l owing year B 50 was 
obs e rve d al l dur ing the s umme r wi thout young (Append ix E ) . 
Thi s  indi cates  that B 5 0  appeared to b e  s omewhat  mo re wary 
of peopl e  when she was accompanied  by a young cub . 
Towards the end o f  the summe r  when the cub was appro ach ­
ing nine months , B 5 0  appe ared to  b e  l e s s  inh ib i ted ab out 
approach ing peop l e . When she was b arren in  1 9 7 3 , the re 
was no h e s i tation  about cont act ing peop l e  early in  the 
s umme r .  
On Sept emb er  6 ,  1 9 7 3 , B 5 0  was again capture d and 
col lared wi th a t ransmitter . She was now barren and 
appe are d  in exce l l ent phys ical  condi t i on weigh in g  7 8 . 6  
k i lo grams . S ince only 1 0  rad i o locat i ons and 1 2  v i sual 
ob s e rvat ions ( al l  at Spence F i e ld) we re made , B S O ' s  home 
range was l ikely  not ful ly reco rded . Her  movements during 
this  t ime we re l imited to  an area of  5 . 6  k i l ome ters l ong 
and 2 . 8  k i l ome ters  w ide and encompas s e d  a 6 7 5  hect are 
( 1 6 6 7  acres ) are a .  Bear B 5 0  gene ral ly us e d  the s ame are a  
as the p revi ous year al though she was once located  i n  1 9 7 3  
furth er  down int o the watershed b e tween Bote Mounta in and 
De feat  Ridge than in 1 9 7 2 . 
Dur ing 1 9 7 2 , the movements o f B 5 0  were l imited  to  a 
5 6  
narrow e levat ion b and o f  1 2 6 0  t o  1 6 2 0  me t ers . Thi s  e leva­
t ion b and was s l i ght ly a l t ered to inc lude areas ranging 
from 1 0 5 0  to 1 4 4 0  me ters during 1 9 7 3 . 
B e ar B S O was not capture d in 1 9 7 4  but was once 
again ob s e rved at Spence F i e l d  (Appendix E ) . Al l of thes e  
ob s e rvat ions were made from Augus t 1 9  t o  2 4 . No cub s 
we re reported but .th i s  was not do cument ed by a memb e r  o f  
t h e  res e arch t e am .  
Adul t femal e  WS 2 .  Bear  WS 2 ,  an 1 1 . 5  ye ar o l d  
female we igh ing 5 2 . 3  k i l og rams was cap ture d o n  June 1 7 , 
1 9 7 3 . Excep t  for her  teeth , the gene ral cond i t i on o f  
th i s  animal app e ared t o  b e  goo d .  One canine was b roken 
off ne ar the gum l ine and another  was c racke d .  Als o ,  one 
of  the f i rs t uppe r p remo l ar s  was b roken into two s ec t ions . 
The s e  dent a l  inj ur ies  appeared  to b e  o l d  and not rel ated 
t o  the t rauma of trapp ing . 
The t ransmit ter  o f  W 5 2 never funct i oned p roperly . 
I t s pul s at ing s i gnal  was very weak and d i fficul t to  
ident i ty .  The s i gnal  b e came weaker with t ime and was 
neve r received aft e r  a month ' s  ope ra t i on . Only 1 7  loca­
t ions w e re made and indicated  a home range o f  5 6 5  hectares 
( 1 39 6  a c res , F i gure 1 1 ) . The home range was 4 . 6  k i l ome ters  
long and 2 . 1  k i l ome ters  wide and cove red the wes t - fac ing 
s l ope of Bote Mount a in and the adj acent val l ey . Movements 
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Figure 1 1 . Home range o f  W5 2 , an 1 1 . 5  year o l d  
fema l e , as  determine d by rad i o l ocat i ons dur ing 1 9 7 3  i n  
the GSMNP . 
o f  W5 2 approached the Appal achi an Tra i l  on the s outh and 
Laure l Creek Road on the no rth . 
The movements of  WS 2 varied from an el evat i on of  
6 9 0  me t e rs near Laurel  Cre ek Road to  1 4 1 0  me te rs ne ar 
5 8  
the Appal ach i an T rai l a t  Spence F i e l d .  Th i s  b e ar was 
never reob s e rve d nor re captured aft e r  the ini t i al capture 
in 1 9 7 3 .  
Adul t fema l e  Y70 . B e ar Y 7 0  w a s  another 1 1 . 5  ye ar 
o l d  fema l e . Th i s  b e ar was t rappe d on S eptemb e r  9 ,  1 9 7 3  
and rad i o tracke d unt i l  Octob er  8 ,  1 9 7 3 . She we ighed 5 4 . 5  
ki lograms and was in good phys ical  cond i t ion , although the 
fat l ay e r  was thin for e arly fal l .  Y 7 0  was t rapped at 
Spence F i e l d  although neve r ob s erved near the t ra i l  
she l t e rs . 
B e ar Y 7 0  us e d  a 5 4 2  hect are ( 1 3 3 9  acres ) area that  
was 5 . 2  k i l ome ters  long and 2 . 3  k i l ome ters  wide ( Fi gure 
1 2 ) . The movements of this  b e ar were l im i te d  to a narrow 
s t r ip al ong the r idge o f  Bote  Mount ain  and acros s the 
App alach i an Trai l into North Caro l ina . The movements 
r anged in  e levation from 8 4 0  to  1 5 9 0  me t e rs . As  previous ly 
men t i oned Y 7 0 ' s  movement s appe ared to  encompas s  the 
s he l t ers at Spence F i e l d .  However , Y 7 0  was neve r reported  
as  h aving vis i t ed the sh e l t ers and hence  was not cons ide red 
a p anhandler  b e ar . 
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F igure 1 2 . Home r�nge o f  Y 7 0 , an 1 1 . 5  year o l d  
fema l e , a s  determine d b y  radiolocat i ons during 1 9 7 3  i n  
the GSMNP . 
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Octob e r  8 ,  1 9 7 3 was the las t  rad i o  cont act with 
th is  b e ar . As has b een men t i oned e ar l i e r  for b e ars  R53  
and Y5 2 ,  Y70  also  appeared to vacate the  area  us ed the 
p revi ous  month . Howeve r ,  Y 7 0  was neve r known to have 
returned . S ince  the transm i t t e r  was p roperly func t i oning 
unt i l  thi s  t ime and Y 7 0  was not  recaptured the f o l l owing 
ye ar , it was sus pe cted  that th i s  bear  neve r re turned 
rather  than an equipment fai l ure . 
Sub adul t  m a l e  W30 . B e ar W3 0 frequent ly vi s i ted  
Spenc e F ield  and was  cons ide red a panhandler  b e ar . Th i s  
b ear was trappe d on July 1 3 , 1 9 7 2 , and appeared  t o  b e  in 
exc e l lent phys ical  cond i t i on - - a  2 . 5  ye ar o ld we i gh ing 
2 7 . 3 k i l ograms . The movement s of b e ar W30  inc luded a 
6 1 5  he c tare ( 1 5 1 9  acre s )  are a ; 4 . 6  k i l ome ters l ong and 
2 . 4  k i l omet e rs w i de ( Fi gure 1 3 ) . Howeve r ,  th i s  b e ar was 
als o l o cated five t ime s ( includ ing three d i ffe rent direc ­
t ions ) outs ide i t s  apparent home range . On Augus t 1 7 , 
1 9 7 2 , _ W3 0 was l ocated  app roximate ly 1 k i l ome ter  from the 
pe ak of Thunde rhe ad Mountain  on th e Tenne s s e e  s ide of the 
Park . Afte r  returning to Spenc e F ie l d , W30  was l oc ated 
on Septemb er 1 approximat e ly 3 k i l ome ters s outh of Spence 
F i e l d  on the No rth Caro l ina s ide  of the Park . The last  
l ong - range movement by W30  was obs erved at  Moo re ' s  Spr ing 
she l t e r  on Octob e r  1 4 . Thi s  was the l as t  date W30 was 
ever obs erved or  l ocated . 
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F igure 1 3 . Home r ange  of  W30 , a 2 . 5  y e a r  o l d  male , as de t e rmined by 
radi o lo cati ons dur ing 19 7 2  in the GSMNP . 
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Dur ing the summer ,  bear  W3 0 was frequently l oc ated 
at Spence F i e l d .  Seventy - s even pe rcent o f  the rad i o -
l ocat i ons were within a 1 k i l omet e r  r ad ius o f  Spence 
F i e l d . Th i s  b e ar was rathe r wary o f  people  at f i rs t , 
only coming to  the she l te rs at n i ght . Howeve r ,  wi th in-
creased  exposure to  peopl e ,  W30  b e c ame b o l de r  and would  
occas i onally ente r  the  Spenc e F i e ld area  during the  day . 
The home range o f  W 3 0  during the summe r inc luded 
are as on b o th s ide s of the Appalach i an Trai l and ranged 
in e levat ion from 9 0 0  to  1 4 7 0  me ters . The center  o f  
ac t iv i ty , l ocated a t  Spence F i e ld , w a s  in the northeas t 
corne r o f  the home range . 
Sub adu l t  male W6 7 .  Bear  W6 7 ,  a 2 . 5  year o l d  male , 
was t rappe d on Septemb e r  2 7 , 1 9 7 3 . Thi s  b e ar we i ghed 
4 5 . 5 k i lograms and was  in good phys ical  condi t i on al though 
not fat for the fal l  s eason . The movement s o f  W6 7 were 
fo l l owe d fo r only 1 8  days and inc luded a 5 3 2  hectare 
( 1 3 1 4  acre s )  are a that was 3 . 5  k i l ome ters  long and 2 . 6 
k i l ome t ers wide ( F i gure 1 4 ) . S ince the t ransmi t t e r  ap ­
pe are d to  b e  funct i oning qui t e  we l l  up through th i s  t ime , 
i t  was sus pe cted  the b ear s imp ly moved out o f  the general 
are a .  Bear  W6 7 was captured i n  an are a that had b een 
trappe d int ens ive ly al l summe r and l ik e ly would h ave b e en 
c aught b e fore  Septemb er  2 7 , i f  pres ent . Add i t i onal ly , thi s  
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F igure 1 4 . Horne range o f  W6 7 ,  a 2 . 5  year o ld 
mal e , as determine d  by r ad i o l ocat i ons dur ing 1 9 7 3  in 
the GSMNP . 
6 4  
bear was not recaptured i n  1 9 7 4  even w i th intens ive trap ­
p ing e fforts in  the area o f  i t s  o r i g inal  capture . The s e  
dat a sugge s t  b e a r  W 6 7  was mak ing a d i s pe r s al movement i n  
s ear ch o f  a home area when captured . Howeve r ,  thi s  i s  
only c i r cums t ant i a l  evidence . The t ransmitter  could have 
s topped func t i oning , and the t rapp ing results  may not b e  
conc lus ive . 
Dur ing the t ime that W6 7 was rad i o tracked , i t s  
movements  were concent rated along L aure l  Creek Road about 
3 k i l ome ters  from Cade s Cove Campground and ranged in  
e levat i on from 4 8 0  to 1 0 2 0  me ters . 
Sub adult  male  R5 6 .  
captured on July 1 2 , 1 9 7 3 . 
B e ar R56 , a 2 . 5  ye ar o l d , was 
This  b e ar we i ghed 4 2 . 3  k i l o -
grams and was rel at ive ly fat for th i s  t ime o f  year . I ts 
movements encompas s e d  an are a 3 . 5  k i l ome t ers l ong , 3 . 3  
k i l ome t ers wide , and an area o f  7 9 7 hectares ( 19 6 9  
acre s )  ( Fi gure 1 5 ) . The home range was gene ra l ly out ­
l ined on three s ides by De feat Ridge , Bote  Mountain  Road , 
and the Appalach i an Trai l .  
Bear R56  concentrated i t s  act ivi t ies  al ong the 
ridge  o f  Bote  Mount ain and was only occas ionally  located 
along the r idge top o f  Defe at Ridge . I ts movements  
covered an e levat i on range o f  6 0 0  to  1 5 1 0  me t e rs al though 
mos t  o f  the l ocat i ons were ab ove 1 0 0 0  me ters . R 5 6  was 
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Figure 1 5 .  Home range of R56 , a 2 . 5  ye ar o l d  
mal e , as det e rm ine d by r ad i o l ocati ons during 1 9 7 3  i n  
the G SMNP . 
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ob s e rved two d i ffe rent ni gh�s us ing B o t e  Mountain Road t o  
t rave l from one area to  another . Howeve r ,  thi s  b e ar 
s tayed in the b ack - count ry and was neve r ob s e rved except 
during the c aptures . 
B e ar R56  appeared to have e s t ab l i shed a home are a 
and l imi ted i ts movements to  th is  area  dur ing the summe r 
and e ar ly fal l . However , R56  could  not b e  found during a 
thre e -week pe r i od in  Octob er . Ve ry l ikely  he temporar i ly 
moved t o  an area wi th abundant mas t .  At the end o f  
Octob e r , R56  returned and denned approximate ly one 
k i l ome t e r  from the peak of Thunde rhe ad Mount ain . Rad i o  
contac t was los t o n  Feb ruary 2 0 , 1 9 7 4 , and R 5 6  was never 
reob s e rved or recaptured . I f  not dy ing of  s ome mo rt al ity  
fac t o r , i t  was  suspe cted that  R56  move d  ou t o f  the  area 
o r  at l e as t  s h i ft e d  his  home range in 1 9 7 4 . Trapping 
e ffor ts  dur in g 19 7 4  were qui t e  int ens ive in this area, and 
R56  woul d  l ike ly have b e en c apture d i f  s t i l l  pres ent . 
Sub adult  ma l e  Y6 0 .  Bear  Y60 , a 2 . 5  ye ar o l d , was 
t rappe d on July 2 4 , 1 9 7 3 . He we i ghed  3 3 . 2  k i l o grams and 
appe are d in good phys i c a l  cond i t i on .  S ix t een days l ater  
Y60  was  recaptured  and had  gained 3 . 6 k i l ograms . 
The 1 0  reco rded movement s  o f  Y60  we re l imi t e d  to a 
2 2 8  he c t are ( 5 6 3  acres ) are a . The home range measured 
3 . 6  k i l ome t e rs l ong and 1 . 2  k i l ome t ers wide ( F i gure 1 6 ) . 
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F i gure 1 6 . Home range of Y60 , a 2 . 5  year o l d  
mal e , a s  determined b y  rad i o l ocati ons dur ing 1 9 7 3  i n  
the G SMNP . 
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The range general ly inc luded both the e as t  and we s t  
s l ope s o f  B o t e  Mountain w i th n o  apparent geographical  
features  o f  the  terrain act ing as  a b oundary . The 
transmi t ter neve r func t i oned properly so de t a i l e d  move ­
ments o f  Y6 0 were not ob t aine d .  H i s  movements cove red 
an e l evat ion range of  5 1 0  to  9 0 0  meters . No concen­
t rated are as of  activity could b e  diagnos ed with only 
10 l ocat ions . 
Bear Y60  was l ocated in a den on De cemb er  1 5 . 
6 8  
However , five days later  Y6 0 l e ft the den and was never 
relocated  unt i l  the fo l l owing ye ar . On June 2 2 , 1 9 7 4 , 
Y60  was captured at the j unc t i on o f  Anthony Creek Trai l 
and Bote  Mountain Road . Thi s was approximate ly 2 k i l o ­
me ters farther  up Bote  Mount a in than any locat i on o f  the 
p revi ous year . On July 4 ,  1 9 7 4 ,  Y 6 0  was again captured 
1 . 5  k i l ome ters b e l ow Spence F i e l d  on the Anthony Creek 
T ra i l . S inc e on ly 10  locat i ons were ob t a ine d dur ing 
1 9 7 3 ,  the total  home range was l ikely  not comp lete ly out ­
l ine d .  The cap ture s dur ing 1 9 7 4  s ugges t  that Y6 0 had 
es t ab l i s hed a home are a  and that thi s  home area is l arger  
than des cribed  in  19 7 3 . 
Sub adult mal e R5 5 .  B e ar R5 5 ,  a 3 . 5  year o l d  mal e , 
was cap tured  on June 1 7 , 1 9 7 3  in the C ades Cove c ampground . 
This b e ar was neve r ob s e rved b e fore o r  after i t s  capture 
in the c ampground . Hence , i t  was not cons idered a p an­
h andler  anima l . R5 5 we ighed 3 9 . 5  k i l og rams and w as in 
good phys ical  cond it ion al though rather smal l for a 3 . 5  
ye ar o ld mal e . 
The movement s o f  RS S cou l d  b e  de s c rib e d  as res t ­
l e s s  and search ing . The home range i s  qui te sub j e ct ive 
6 9  
i n  the cas e  o f  R S 5  but totaled  1 0 8 0  hectare s ( 2 6 6 8  acres ) . 
The b e a r ' s  range was 1 1 . 2  k i lome ters l ong and 3 . 0  k i lo ­
met e rs wide ( F igure 1 7 ) . I t s  movement s ranged from an 
e levat ion of  5 4 0  to  1 2 5 0 me t e rs . Act iv i t ies o f  RS S were 
bas ical ly l oc ated  in two s eparate are as . One are a in­
c luded the val l ey b e twe en B o t e  Mountain and D e feat  Ridge . 
The o the r are a was on th e northwe s t  end o f  Cade s Cove at 
the b a s e  of Rich Mount ain . E ar ly in the summe r R S S  was 
found in the Bote  Mountain are a .  Later  th is  b e ar moved 
to Rich Mount a in and remaine d there  for approxima t e ly two 
weeks . Next , RS 5 returne d to Bote  Mount ain and s t ayed in 
thi s  are a for  a two - to thre e -week period . Jus t as b e fo re , 
this b e ar returne d to the Rich Mountain are a and was 
never r el oc ate d after Octob e r  4 .  B e ar RS S was not re ­
c aptured  in 1 9 7 4 and was b e l ieved t o  have dispersed  out 
of the area . · Th i s  bear  appe ar�d to have the pattern o f  
l im i t in g  i t s  activi ties  to  small  l o c al areas and then 
s uddenly mak ing a relative ly l ong t rek to �nether are a .  
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F i gure 1 7 . Home range o f  RS S ,  a 3 . 5 year  o ld mal e , as determined b y  
r a d i o l ocations dur ing 1 9 7 2  i n  the GSMNP . 
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Adul t mal e s . Four at tempts were made to  radi o ­
t rack three di ffe rent adul t males . As previ ous ly men ­
t i oned , adu l t  mal e s  pos e d  the prob l em of  s imp ly keeping 
the t ransmi t t e r  on the animal . Two b e ar s  remove d  the 
c o l l ars imme di ate ly and a th ird was neve r re l ocate d 
aft er  at tach ing the transm i t te r .  The fourth attempt was 
succes s ful and thi s  b e ar ( R2 6 )  had a t o t al of three 
t ransm i t ters that h ave y i e lded  s ome location data . Th i s  
b ear has b een trapped four t imes during the las t three 
ye ars (Append ix B ,  Re f .  Nos . 1 4 8 - 1 5 1 ) . B e ar R26  was 
4 . 5  ye ars o ld when cap tured for the fi rs t  t ime on June 
2 0 , 1 9 7 2  and was �-�1:reme ly l arge  for this  age and s eason 
of the year ( 1 1 3 . 6  k i l o gr ams ) . S inc e that original cap ­
ture , h i s  we i gh t  fluctuated b e tween 9 2 . 3  and 1 1 0 . 5  k i l o ­
grams over  the next two ye ars . 
Dur ing 1 9 7 2 , the home range o f  R 2 6  encompas s e d  a 
1 9 0 1  hectare are a ( 4 6 9 5 acre s )  with l ength and w idth 
dimens i ons of 6 . 7 by 4 . 2  k i l ome ters ( F i gure 1 8 ) . 
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Genera l ly the movements cove red the e as t and we s t  s l opes 
of Bote Mount ain from the peak to  the b as e . The Appala ­
chi an T rai l appe are d to  b e  the s outhern l imit  o f  R2 6 ' s  
movements . The home range ve ered out in the northe as t 
c o rner to  inc lude C ades Cove campg round . R 2 6  only 
occas i onally v i s ited  Spence Field  and was not cons idered a 
p anhandl e r  b e ar . 
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F i gure 1 8 . Home range  of R26 , a 5 . 5 ye ar o l d  
det e rmined b y  rad i o l o cations dur ing 1 9 7 2  and 1 9 7 3  in  
( 1 9 7 2 ) male , 
the GSMNP . 
as -.J 
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Dur ing 1 9 7 3 , b e ar B 2 6  covere d  much o f  the s ame 
are a al though he appeare d to sh i ft h i s  activi t i e s  mo re 
to the we s te rn s lope of Bote  Mountain . H i s  es t imated  
home range was  s l i gh t ly l arger than the  previ ous year  
enc l o s ing a 2 2 4 2  hectare ( 5 5 3 8  acre s )  area . The home 
range l ength and width we re 7 . 3  and 6 . 0  k i l ometers , 
respect ive ly . During the two - y e ar per i od , R2 6 ranged 
from an e levat ion of 5 7 0  to  1 6 5 0  me t er s . There were no 
act iv i ty centers  detected  as R 2 6  appeared to  uti l i z e h i s  
e s t ab l i shed  home r ange rather  evenly . 
D i s cus s ion o f  Home Range 
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Home range s i z e  o f  b l ack b e ar s  appe ars t o  b e  cor ­
r e l ated  with hab i t at divers i ty .  The  GSMNP provides  dive rs e 
hab i tat types and the home range s i z e  o f  b e ars  i s  concom­
i t antly smal l .  The re was  var i at i on in home range s i z e  
among b e ars o f  the s ame age and s ex c l as s  a s  we l l  a s  b e ­
tween d i fferent s ex and age c l a s s e s . However , adult  
female s and sub adul t  males  gene ral ly ut i l i z ed an area 
approx imate ly one - third the s i z e  of  the one adult  male 
rad i o - tracked . 
Home range s i z e  o f  adult  femal e s  in  the GSMNP ave raged 
7 2 1  he ctares  ( 1 7 8 1  acres ) . In Wash ington , Poe lker and 
Hartwe l l ( 1 9 7 3 ) reported an ave rage home range of 5 0 0 
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hectare s  ( 1 2 3 5  ac res )  for females . Jonkel  and Cowan ( 1 9 7 1 )  
us e d  a me asurement s im i l ar to  home range length . The i r  
me asurement o f  2 . 6  k i l ome ters  i s  le s s  than one - h a l f  the 
home range length c alcul ated in the GSMNP . E rns t ( 1 9 7 2 ) 
rep o r t e d  two adult  females  ave raged 1 5 3 7  he ctares ( 3 7 9 6  
acre s )  in  Georg i a .  I n  Pennsy lvania  Kordek ( 1 9 7 3 ) , es t i ­
mat e d  a h ome range ave rage o f  1 9 9 5  hectares  ( 4 9 2 8  acres ) 
fo r two adult  femal e s . Part  o f  the l ar ge vari ab i l i ty b e ­
twe en e s t imated  horne ranges i s  l ikely due t o  d i ffe rent 
me thods o f  co l le ct ing movement data and calcu l at in g  home 
range . However ,  hab i tat divers i ty and the int erspers ion o f  
the s e  h ab i t ats  i s  prob ab ly the key factor  i n  de termining 
home range s i z e . 
The home range s i z e o f  sub adul t  mal e s  in  the GSMNP 
ranged from 2 2 8  to 1 0 8 0  he c t ares ( 5 6 3  to 2 6 6 8  acres ) and 
averaged 6 5 0  hectares  ( 1 6 0 5 acres ) . Home rang e s  o f  two 
s ub adul t male s app e ared to b e  underes t imat ed due to insuf­
f i c i ent dat a and ,  l ikewi s e , the ave rage home range s i ze  o f  
a l l  sub adul t s  may b e  unde res t imated .  
S ome o f  the sub adult  male s appeare d to have es tab ­
l ished  a horne are a .  The i r  movements were confine d to  a 
wel l - de f ine d area . In  addi t i on ,  the s e  b e ars were ob s e rve d 
the fo l l owing ye ar e ither  in o r  near the i r  previous ly 
de f ined  home rang e . B ear Y6 0 was captured in the s ame 
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wat e rshed in 1 9 7 4  as rad i o t racked dur ing 1 9 7 3 . B e ar B 2 9  
(Appendix B ,  Re f .  Nos . 1 7 1 - 1 74 )  was cap tured i n  July , 
1 9 7 2 , at  Spence F i e l d  and was frequent ly ob served the re . 
Dur ing 1 9 7 3  and 1 9 7 4 , B 2 9  was l ocated 0 . 8  and 2 . 4  
k i l ome ters  from Spence F i e l d , respect ive ly . Al s o ,  B 2 9  
was found in a den t ree l e s s  than 1 k i l ome ter  from Spence 
F i e l d . 
O ther sub adul t  male s appeared  to have not e s t ab l ished  
a home are a .  In  s e arch ing for a home area , the s e  sub adul ts 
s pent s eve ral days in a fairly local i z ed are a and suddenly 
made ab rupt shifts  to  other areas o f  the Park . Th i s  type 
of movement was espec ial ly evi dent with b e ar W30 and R5 5 .  
Anothe r sub adul t mal e , R3 1 (Appendix B ,  Re f .  Nos . 16 5 - 1 6 6 )  
was cap tured a t  S i l e r ' s  B a l d  a s  a cub . Two years l ater  R31  
was  ob s e rve d at  T remont , a movement o f  15  k i l ometers . The s e  
dat a sugges t b e ars a s  o l d  as 3 . 5 years may not have e s t ab ­
l is he d  a home are a .  
Other s tudies o f  b l ack b e ars report d i s pers al  of 
young animal s .  Jonkel  and Cowan ( 1 9 7 1 )  found that 1 8  be ars 
moved outs ide the ir  s tudy ar e a ; 13 of whi ch were sub adul t s . 
The greate s t  d i s t ance was a 4 8  k i l ome ter  d i spers al  by a 2 . 5  
year o l d  mal e . E r i ckson e t  al . ( 1 9 6 4 )  ment ion two yearl ing s 
moving 1 0  k i l ometers  e ach . A 1 4 5  k i lome ter  movement by a 
2 . 5 ye ar o l d  male was reported  by S t i ck l ey ( 19 6 1 ) . B arnes 
and B ray ( 1 9 6 7 ) reported evidence of dis pe rs al was l imited , 
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but one  ye arl ing and one 2 . 5  y e ar old  male  made l ong move ­
ments that were dispers al in nature . 
Dis pers al  of  young i s  l ikely a natural mechan i sm 
that is  regul at ing the popu l ati on in the GSMNP . Wh i l e  
aggre s s ion b e tween bears may p l ay a ro l e  in dispers a l , no 
obs e rvat ions of thi s b ehavior  were recorde d . Prui tt  ( 1 9 7 4 )  
repor t e d  that b l ack bear s  have evo lved a s oph i s t i cated 
me ans of commun i c at i on .  Ve ry l ikely , th i s  h i ghly  deve loped 
communicat ion s y s t em reduces  the ne ed fo r phys ical  con­
frontat ions b e tween bears . 
The home r ange o f  R 2 6 , an adult  male , was approxi ­
mately  thre e t imes l arger  than sub adul t males and adult  
female s . However , the home r ange o f  this  bear  was re l a ­
t ive ly smal l  compared t o  movement s o f  adult  male s i n  oth e r  
s tudi es . E rickson et  al . ( 1 9 6 4 )  es t imat ed summer ranges 
of 1 5 6 0  hectares  ( 3 8 5 3  acre s )  and an annual range of 3 4 0 0  
he ctare s ( 8 39 8  acre s )  fo r mal es . They sugges ted  mal e s  
covered twice  the area o f  femal es . Jonkel  and Cowan ( 1 9 7 1 )  
found maximum dis tances b e twe en par t i cular b e ars  t o  ave rage 
6 . 3 k i l ome ters . Thi s  is  approximately 2 . 5  t imes l arger than 
the ir s ame me asurement fo r females . Kordek ( 1 9 7 3 )  reported 
a much l arger are a  o f  1 4 , 7 6 9  hectares ( 3 6 , 4 8 0  acre s )  for 
males . This area was approx imate ly s even t ime s l arger  th an 
the e s t imat e d  home range for females  in his  s tudy . Poelke r 
and Hartwe l l  ( 1 9 7 3 ) found mal e s  range d  over an ave rage o f  
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5 2 0 0  hec tares ( 1 2 , 8 4 4  acres ) . They e s t imat ed the ave rage 
mal e  home range was nearly 10 t ime s l arger than female s . 
The s e  s tudies  s how quite  var i ab l e  results  but do agree 
that adu l t  mal e s  us e a sub s t ant ial ly l arge r area for 
the i r  annual movements than females . 
There were  obvi ous d i f fe rences  b e tween the act ivi ­
t i e s  o f  b ack - count ry and p anhandler  b ears . B ack - country 
bears  c omp l e te ly avo i ded people  as was evidenced by  no 
f i e l d  ob s ervat ions of the s e  marked individual s .  Wh i l e 
b ack - country b ears l ikely u s e d  s ome areas of  the i r  home 
range mo re than othe rs , the i r  act ivi t ie s  we re dispersed  
and prob ably  r e l ated  to  are as of  food ava i l ab i l i ty . Pan ­
h andler b ears were not afraid  o f  peop l e  and freely 
as s oc i ated  w ith them at c l os e dis tances (Append ix H) . 
There was s ome evidence that a panhandl er  femal e  with a cub 
avo ided  people  wh i l e  the cub was very young but became l e s s  
inhib i t e d  after  the cub reache d nine months o f  age . The re 
app e ar e d  to be  d i f fe rent degre e s  of  nui s ance among pan­
h andler  b ears . Bear  Y30  s pent nearly al l her t ime during 
the summe r at the trai l she l t ers and along the App al achi an 
Trai l . B ear B S O made frequent treks to  Spence F i e l d  but 
did not totally ded i cate her t ime to p anhand l e r  ac t iv i t ie s . 
B o th panhandler females  were in good phys ical  condi t ion and 
had the ab i l i ty to forag e for nat ive fo ods when human foods 
were not  avai l ab l e . Therefore , the i r  p anhandl e r  activ i t i e s  
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support the b e l ie f that b e ars  a re opportunis t i c  fe eders 
and that they c an read i ly adap t  the i r  b ehavior  patterns in 
order  t o  ob t a in food . 
The home ranges o f  b e ars in the GSMNP were ne arly 
twi ce as long as wide . L ine arity o f  home range a l l ow 
animal s  to ut i l i z e  more hab i t at type s by inc luding addi ­
t ional envi ronmental  cond i t i ons . I n  the GSMNP whe re the 
s l opes  are s te ep , e levat ion changes  r apidly . Dat es o f  
frui t matur at i on o f  part i cu l ar fruit - b e ar ing s pe c i e s  
varies  acco rding t o  elevat i on allowing a longer s eas on for 
fo od avai l ab i l ity . By having l ine ar home ranges , b e ars in 
the GSMNP can more e ffic iently ut i l i z e the food res our ce . 
D i e l  Movements 
D i el movement s of b e ar s  we re recorded fo r two adult  
fema l e s , two sub adul t males , and one adult  ma l e  dur ing 1 8  
di fferent 2 4 - hour pe riods (Appendix F ) . Thes e  results  
are  cur s o ry s ince  the a t t empted  s e quence o f  one  b e ar 
l o cat i on pe r hour was frequent ly not ach ieved . Only data 
that provided at l e as t  two b e ar locati ons within a s ix ­
hour period  were us e d .  There fore , frequent at tempts  o f  
recording  di e l  movement s  w e r e  ab orted when th is  c r i t e r i on 
was not  met . 
The gre ates t  dis t ance b e tween any two locat i ons (EDL)  
and the sum of the d i s t ances  b e tween s equent ial  locat i ons 
(MTDD) o f  part i cular b ears dur ing a 2 4 - hour pe riod  i s  
l i s ted  in  Tab l e  5 and F i gures 1 9  t o  2 4 . The EDL varied  
from 0 . 7 7 to 5 . 8 1 k i lome t e rs . The ave rage EDL  values 
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were re l a t ively  con s is tent and vari e d  from 1 . 8  to  3 . 8  
k i l ome t e rs . The MTDD ranged from 2 . 6 2 to  2 1 . 0 8  k i l ometers 
among al l the b e ars  and ave rag e d  from 5 . 3 8 to 9 . 2 9 
k i l omet e rs for individual b e ars . Thes e  values are l e s s  
than 'the actual movements s ince b ears obvi ous ly did  not 
move in a s t ra i ght l ine from one l oc at i on to anothe r .  
The great e s t  dis t ance b e tween any two l oc a t i ons 
during a 2 4 - hour pe r i od (EDL )  was gene ral ly one - th i rd to 
one - h a l f  the e s t imated home range l ength ; th i s  indicates  
b e ars ut i l i z e  only a port i on o f  the i r  home area  dur ing a 
part i cul ar day . The re app e ared  to b e  a direct  re l at i ons hip 
b e tween home range s i z e  and da i ly movements .  B e ar R26 , an 
adu l t  mal e , had the l arge s t  home range and the l onge s t  di e l  
movement s .  A s  rep orted earl ie r , adul t female s and s ub ­
adul t male s had approximate ly equal s i z ed home range s  and 
the i r  d i e l  movements  we re a l s o  s imi lar . 
The t o t a l  dis t ance b e ars  moved dur ing a 2 4 - hour 
period was l argely dependent upon how frequent ly b e ars  
were l ocate d .  The mos t comp lete  data were co l lected  from 
b ears  R 5 3 , R56 , and R26  (Appendix F ) . Dur ing three 
di ffe rent diel  perio ds when R53  ( adul t fema l e )  was  locat ed 
1 7 , 1 6 , and 1 5  t ime s , she moved a minimum o f  1 0 . 7 4 , 7 . 9 8 , 
TABLE 5 .  Minimum dis tance that radio tracked b ears moved 
dur ing a 2 4 - hour pe r iod in the GSMNP dur ing 1 9 7 2 - 7 3  
Popu1at1on Parame tersa: 
80  
Avg . Avg .  
B ear Sex A�e EDL (km) MTDD (km) EDL ( km) MTDDb (km) 
W30  M 2 .  5 1 .  8 1  3 . 4 6 1 .  9 6  
2 . 10 8 . 7 3 
R56  M 2 .  5 2 . 2 6 2 1 . 0 8  2 . 1 3 
2 . 0 0 4 . 4 3 
Sub avg . = T.'"U4 9 . 43 T.1J5' 
R 5 3  F 4 . 5 1 .  39  1 0 . 7 4 
2 . 16 1 1 . 9 0  
1 .  8 1  1 0 . 8 8 
1 .  3 5  2 . 9 2 
2 . 1 6 7 . 9 8 
0 . 7 7 2 . 6 2  
3 . 1 0 1 5 . 7 5  
Y 5 2  F 4 . 5 3 . 2 3 8 . 2 0 2 . 6 5  
2 . 4 8 7 . 2 9 
2 . 39 6 . 5 2 
2 . 4 8 6 . 1 9 
Sub avg . = T.TI 'S7Z1 T."74 
R26  M 6 . 5 2 . 16 1 3 . 0 9 3 . 8 2 
5 . 8 1 1 4 . 0 7  
3 . 4 8 1 2 . 3 6 
Sub avg . = r.BZ' 13 . 17 
asee methods for des cription o f  populat i on 
parame t e rs . 
8 . 7 3 
2 1 . 0 8  
14 . 91 
IT:49 
1 2 . 7 3 
b Only included 2 4 - hour readings wi th 10  o r  more 
readings . 
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F i gure 1 9 . D i e l  movements o f  bear  W3 0 , a 2 . 5  ye ar 
o l d  mal e , in the GSMNP dur ing 1 9 7 2 . 
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F igure 2 0 . D i e l  movements o f  b ear R S 3 , an 8 . 5  
ye ar o l d  fema l e , in  the GSMNP dur ing 1 9 7 3 . 
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F i gure 2 1 . Di e l  movement s o f  b e a r  RS 3 , an 8 . 5  
year o l d  femal e ,  in the GSMNP during 1 9 7 3 . 
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F igure 2 2 .  Di e l  movements o f  b e ar R 2 6 , a 6 . 5  ye ar 
o l d  mal e , in the GSMNP during 1 9 7 3 . 
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F i gure 2 3 .  D i e l  movement s o f  bear  Y 5 2 , a 4 . 5  
ye ar old  fema l e , in the GSMNP during 1 9 7 3 . 
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Figure 2 4 . Di e l  movements o f  bear  RS6 , a 2 . 5  year 
o ld mal e ,  in the GSMNP during 1 9 7 3 . 
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and 1 5 . 7 5  k i l ometers , respect ive ly . B e ar R26 , an adult  
mal e , was  l ocated  14  times and covered a minimum dis t ance 
o f  1 3 . 0 9 ki l ometers  dur ing a 2 4 - hour per iod . The l onges t 
recorded d i e l  movement was made by R56  ( sub adul t  mal e) ; 
1 8  l ocati ons revealed  he  moved a minimum d is t ance o f  2 1 . 0 8 
k i l omet e rs . I t  should b e  s tre s s ed that the s e  es t ima tes  
of  diel  movement s  are cur s o ry s ince a s l ight erro r in 
r adiot racking readings affe c t s  the i r  accuracy . 
The b e l i e f  that b e ars are general ly noc turnal 
animal s  was p ar t i al ly sub s tant i ated dur ing this s tudy . 
Ave rage  movements o f  b e ar s  dur ing var i ous t ime s o f  a 2 4 -
h our period  are s hown i n  T ab l e 6 and F i gure 2 5 . Wh i l e  
b e ar s  were frequent ly found act ive dur in g  any part o f  the 
day or  n i ght , the mos t act ive period  was from 1 8 0 0  to 2 4 0 0  
hours . The l e as t act ive pe r i od was dur ing the afternoon 
( 1 2 0 0  t o  1 8 0 0  hours ) .  I t  is  intere s t ing to not e that from 
0 to 6 0 0  hours , b e ars  appe ared to be re l at ive ly inac t ive . 
Whi le b e ars  may b e  les s act ive dur ing this  t ime o f  day , i t  
could  a l s o  b e  re lated  t o  the me thod o f  recording act ivity . 
By us ing rad i o l oc a t i ons , b e ar act ivity was me asured  only by 
movement . Howeve r ,  b ears were ob s e rved s everal t imes spend­
ing much t ime b rows ing in one sma l l  b e r ry patch o r  in one 
mas t - pr o ducing t re e . Th is  type of  act ivity would  not b e  
detected  b y  us ing l ine ar movement a s  an index t o  act ivity . 
B e ar s  m i ght have a general  pat t ern o f  making crepus cular 
B e ar 
W 3 0  
RS3  
R26  
Y S 2 
RS6  
TABLE 6 .  Minimum ave rage dis tances rad i o t racked 
b e ar s  moved dur i ng 2 4 - hour peri ods in  the GSMNP 
IUiome t ers5 
Sex  Ase a - oaa oOI - Izoa I20I - I800 ISOI- 2�00 
M 2 . S  0 . 4 0 1 .  6 3  0 . 1 3 1 .  2 9  
0 . 9 8 0 . 3 2 0 . 9 9  1 .  0 9  
F 4 . S  0 . 4 0 1 .  O S  0 . 2 8 1 . 1 9 
1 .  s o  2 . 8 7 0 1 .  5 2  
0 . 9 6 1 . 1 0 1 .  5 2  a 
0 . 2 3 0 1 .  3 5  a 
0 . 6 3 0 . 8 9 0 . 0 8  1 . 1 3 
0 . 6 2 0 0 0 . 7 6 
1 .  3 6  0 . 7 6 0 . 3 5 1 .  7 4  
M 6 . S 1 .  0 0  0 . 6 8 1 .  0 6  2 . 4 0 
a 3 . 1 6 3 . 6 4 a 
1 .  9 4  1 .  0 3  0 . 1 3 0 . 8 7 
F 4 . 5  1 . 4 2  2 . 8 4 a 0 . 7 1 
1 .  8 2  0 . 3 5 a 1 .  4 8  
1 .  4 3  0 a 0 . 8 1 
M 2 .  5 1 .  3 0  1 .  5 5  0 . 8 4 1 .  5 8  
0 . 9 7 a 0 . 4 0 2 . 0 0 
0 . 3 2 0 . 3 2 0 . 4 1 2 . 2 1 
Avg . 0 . 8 3 1 .  0 9  0 . 7 4 1 .  3 9  
a r nadequate dat a .  
b nis t ances  were cal cul ated from l ocations made 
eve ry one to three hour s . 
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F i gure 2 5 .  Average d i e l movement s o f  radiotracked  
b e ars  in re l at i on to vari ous t ime p e r i ods o f  the  day . 
movement s to  and from favored feeding grounds and spend 
e ar ly morning hours in thes e feeding grounds . 
The norma l l y  s ecret ive and so l it ary hab i t s  o f  
b l ack b ears , accompanied  with the i r  normal ly as s oc i ated 
fore s t e d  hab i tat have kept s i ght ings to  a minimum in  
many areas . This  undoub t edly has l ent support t o  the 
hypo thes i s  that b e ars are nocturnal anima l s . 
O ther  s tudi e s  a l s o  ind i c ate b ears are act ive 
dur ing a l l  t ime s of the day and n i ght . Barnes and B ray 
( 19 6 7 ) found p anhandl er b e ars  act ive at a l l  t ime s in 
Ye l l ow s t one Nat i onal  Park . I n  Wash ington , Po e l ker  and 
Hartwe l l  ( 1 9 7 3 ) had 34 7 r adi o - locat i ons  of b e ars  dur ing 
the day . Dur ing the s e  d iurnal locati ons b e ars  appe ared 
to be act ive over 9 0  pe rcent of the t ime . 
9 0  
Periods us e d  for r e s t ing b y  b e ars  are d i f f i cult  to 
me asure by us ing t e l emetry . The thick vegetat i on l im i t s  
v i s ua l  ob s e rvat i ons i n  the GSMNP to  very short dis t ances . 
However , b e ar s appe are d to  b e  l e as t act ive in the a ft ernoon 
( 1 2 0 0  to 1 8 0 0  hours ) whi ch is l ikely the pe ak res t ing 
pe r io d .  Seve ral  b eds have been  located in  the GSMNP . 
The s e  b eds are evidently day b e ds and may b e  us e d  ex ­
t ens i ve ly during the  per i od  1 2 0 0  to  1 80 0  hours . 
No  part i cular  pattern o f  movement over a 2 4 - hour 
period  coul d be detected from the dat a co l lected . S ome 
die l movements were c i rcui t ous wh i l e  others  ended far from 
9 1  
the o r i g inal s t art ing po int . Some d i e l  movements were 
l ine ar i n  s hape wh i l e  othe rs  were a ne twork o f  c r i s s cros s es . 
Fore s t  � Pre ference 
As  was previ ous ly men t i oned in the des crip t i on o f  
the s tudy are a , there are s ix b as ic  fores t types i n  the 
GSMNP ( Shanks , 1 9 5 4b ) . The s pruc e - fi r  forest  is not  
found in the s ou thwes t  end of  the P ark and ,  thus , i s  not 
found i n  the focal  point o f  the rad i o t racking s tudy . The 
othe r five fo res t  types are pres ent with in the s tudy are a 
al though c l os e d  oak , c ove har dwood , and northern hardwood  
make  up ove r 85  percent o f  the cover  type ( F i gure 2 ,  page 
1 2 ) . T imb er  harve s t  dur ing 1 9 0 0 - 1 9 3 5  and the de cimat ion 
o f  the ches tnut have created various s t ages  o f  s econdary 
s e r al g rowth al though mos t o f  the fore s t  i s  a minimum o f  
4 0  y e a r s  o l d .  
Al though b ears us ed al l five hab i t at types , 8 2  pe r ­
cent o f  a l l  b ack - count ry b e ar l ocat i ons occurred i n  two o f  
them . F i fty - s ix pe rcent o f  al l loc at i ons o f  b ac k - country 
b e ars we re in the c l o s e d  o ak fo rest  and 26 percent in the 
cove hardwo od fores t .  Othe r fore s t  types  we re us ed l e s s  
frequently (nor the rn hardwood , 1 pe rcent ; open o ak and 
p ine , 7 percent ; and heml ock , 2 percent ; Tab l e  7 ) . 
B ack - count ry b e ars  al t e red the i r  us e int ens i ty of  
the d i f fe rent fore s t  type s  b e tween summe r (June - Augus t)  and 
TABLE 7 .  Numb e r  o f  b e ar l oc a t i ons dur ing 1 9 7 3 - 7 4 
i n  the var i ous fores t type s o f  the G SMN P 
--ciOscd Cove 
Hnln.;.!at _2)'.!2£_ 
Noitfw m Dpcn Tiak 
Bears Season a Oak Hard1,·ood Harclimod and Pine Hemlock Other 
Adult 
females 
R53 stmt1lCr 19 (43)b 1 5 (34) 3 (7) 2 (5) 5 (11) 0 
fall 38 ( 58) 2 2 ( 34) 2 (3) 1 ( 2) 2 ( 3) 0 
Y52 sunmer 23( 52) 16 (36) 0 2 ( 5) 2 ( 5) 1 ( 2) 
fall 19 ( 63) 9 (30) 2 ( 7) 0 0 0 
Y70 S\..IJ11mer 
fall 8 ( 53) 5 (33) 1 ( 7) 1 ( 7} 0 0 
W52 summer 
fall 1 6 ( 79) 2 (13) 1 (9) 0 0 . 0 
Subadult 
males 
R56 summer 17  ( 20) 3 (9) 1 2 ( 35) 0 0 0 
fall 18 (75) 1 (  4) 4 ( 17) 1 (  4) 0 0 
R55 sum er 2 ( 25) 0 0 6 ( 7 5) 0 0 
fall 10 (63) 1 (6) 0 5 ( 31) 0 0 
Y60 summer 3 ( 50) 1 (17) 0 2 ( 33) 0 0 
fall 2 (50) 2 ( 50) 0 0 0 0 
W67 sWTiiTier 
fall 1 1 ( 58) 2 ( 11) 0 6 (32) 0 0 Adult 
males 
R26 surrrner 10 ( 29) 13 (37) 9 ( 26) 3(9) 0 0 
fal l 36 (69) 1 4 ( 2 7) 1 ( 2) 1 ( 2) 0 0 
Subtotal summer 74(44) 48(2"5) 24 (14) 15"(9) 'ST4T ITOT 
fall 1 58 (65) 58 ( 2 3) 11 (5) 15(6) 2 (1) 0 
Panhandler 
hears 
Y30C SWTiiTier 0 3 (7) 38 (93) 0 0 0 
fall 5( 22) 10 ( 43) 8 ( 35) 0 0 0 
BSOC summer 
fall 29 ( 49) 5 ( 8) 25(42) 0 0 0 
W30d summer 3 ( 5) 3 ( 8) 31 ( 84) 
fall 1 1 (  42) 8 ( 31) 7 ( 27) 
Subtotal summer 3(4) 6(8) 69(88) -0 - 0 0 
fall 4 5 ( 4 2) 23 ( 2 1) 40 (37) 0 0 0 
asuJIDncr-June to Augus t 31 ; Fall -September 1 to deruling . 
bPercent . 
CAc.lult female . 
dsubadult male . 
9 2  
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fal l ( Septemb e r - denning) . To quanti fy forest  type prefe r ­
ences by  b e ar s , index value s  we re de rive d . I ndex values 
were  calcu l at e d  by dividing the actual numb er  o f  locations 
by the expected  l ocat i ons of e ach b e ar for the diffe rent 
for es t types . Expected ob s e rvat ions were cal culated  by 
mul t i p ly ing the pe rcent of e ach fore s t  type found in the 
s tudy are a t ime s the total  l ocat i ons of each b e ar (Tab l e  
8 and F igure 2 6 ) . 
B e ars prefe rred the hemlock and c l os ed o ak fores t s  
( index v alue s  1 . 6 7 and 1 . 2 5 ,  respect ive ly) . Howeve r ,  the 
hemlock fore s t  i s  not an important hab i t at fo r b ears in the 
GSMNP s inc e i t  included only 2 pe rcent of the s tudy area . 
Shrub s in the c l o s e d  o ak fores t inc lude hucklebe rry 
( Gaylus s a c i a  urs ina) and hi gh bush b luebe r ry (Vaccinium 
s imul atum) that provide important food s ources for b e ars 
dur ing the summe r (Beeman and P e l ton , 1 9 7 5 ) . Al s o , the re 
i s  a r i ch unde rs tory in s ome ar eas of the c l o s e d  o ak fore s t  
that prov i de s  herbaceous foods for b e ars dur ing the s pring 
and ear ly summe r .  
The open o ak and p ine fores t was ut i l i zed  by b e ar s 
during the summe r in the s ame proport i on as pres ent in  the 
s tudy area .  Thi s  fore s t  type is usual ly found on the more 
x e r i c  s ites . Four species  of b lueb e rr i e s  p lus s e rvi ceb e rry 
(Ame l anchi e r  l aevi s )  are common and are important fru i t ­
b e ar in g  foods for b ears . 
TABLE 8 .  A summary of habitat preference of bears ( includes only radiotracked 
back-country bears) by comparing the actual and expected locations in the 
different forest types of the G�tW , 1972- 73  
Season 
Summe r (June -Aug . 31) Fai l (S ept . 1 - Denningj 
Percent Do s e rvations 
Fore s t  Type of Are a Actual Exp e c t edb 
C l os ed O ak 3 5 . 2  7 4  5 9  
Cove H ardwood 3 1 . 6  4 8  5 3  
Northe rn 
Hardwood  2 1 . 7 2 4  3 6  
Open Oak 
and P 1ne  8 .  7 1 5  1 5  
Heml ock 2 . 0  5 3 
Othe r .  1 . 5 1 3 
arndex Value = Ac tual Ob s ervat i ons  
Expe cted Obs e rvat 1 ons 
I ndex a Ob s e rvat i ons  Index 
Value Actual Expec ted Value 
1 .  2 5  1 5 8  7 6  2 . 0 7  
0 . 9 1 5 8  6 8  . 8 5  
0 . 6 7 1 1  4 7  . 2 3  
1 .  0 0  1 5  1 9  . 7 9 
1 .  6 7  2 4 . s o 
0 . 3 3 0 3 0 . 0 0 
bExpected Ob servati ons = Percent o f  fore s t  type in  s tudy area x total 
ob s e rvat i ons . 
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F i gure 2 6 . F ores t types  in whi ch b ears were radi o ­
t racked in the GSMNP . The dat a are bas ed on 4 1 1 radi o ­t rack ing locat i ons  and include only b ack - count ry b ears 
( excludes  panhandl e r  b e ars ) , 1 9 7 2 - 7 3 .  
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N orthern hardwood and cove hardwood fo res ts  were 
l e as t  pre ferred by b ears during the summer .  The s e  two 
fores t type s do not support nume rous fru i t - bearing p l ant s 
that b e ars  feed on . 
Dur ing  the fal l  the c l os ed oak fores t was heav i ly 
ut i l i z e d  by b e ar s  and appe ared to  b e  the only pre fe rred 
hab i t at type . The ove rs tory is dominated by o aks , the 
maj o r  s our ce of foo d  in the fal l  fo r b e ar s  in the GSMNP 
( B e eman and P e l t on , 19 7 5 ) . 
Movement s o f  panhandl e r  b e ar s  in  the various fore s t  
types  are shown i n  T ab l e  7 ,  page 9 2 .  Thes e  three  b e ars 
were gene ral ly l ocated in the north e rn hardwood  fo rest  in 
the s umme r .  Th i s  was at t r ibut e d  more to  th e i r  p anhandler  
b ehav i or rathe r than hab i tat prefe rence ( Spence F i e l d  i s  
surrounded by the northe rn hardwood  fo r�s t) . There was a 
shi ft i n  the fal l  when the c l o s e d  oak and cove hardwood 
fore s t s  were ut i l i z e d  more . 
There were no ab rupt alt i tudinal shi fts b e tween 
summe r and fa l l  ( F i gure 2 7 ) . S ince the topography and 
hab i t at are s o  divers e , s e as onal hab i t at shifts  do not 
requ i re l arge a l t i tudinal shi fts . The e levat i on range was 
more narrow in the fal l than during the summer fo r s even 
of the ten b e ars in whi ch movements for b o th s e as ons  were 
recorded .  Thi s  could b e  exp l a ined by b e ars l imit ing the ir  
movements to  are as i n  the  c l os ed o ak fore s t whe re mas t is  
9 7  
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Bear I dent i ficat ion 
F igure 2 7 .  Summer (June 1 - Aug . 3 1 )  and fal l ( Sept . 1 -
denning)  e l evat ion ext remes within the home range movement s 
o f  b e ar s  radiot racked in the GSMNP , 1 9 7 2 - 7 3 .  
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ava i l ab l e .  Howeve r ,  thi s  i s  conj e ctural  with no conclus ive 
evidence ava i l ab l e .  
Wh i l e  b l ack b ears appe ar to usua l ly l im i t  themse lves 
to  a we l l - de fine d home range are a , there are s everal 
documented cas e s  o f  b ears mak ing l ong  movements  out of 
the i r  home range . Thes e movements of b e ars are in the fal l  
and app e ar to  b e  re lated t o  natural  food fai lures . Sch?Qger  
( 1 9 4 9 )  reported  pe riodic  ma s s  movement s o f  b e ars every 
thre e t o  s even ye ars in Wis cons in . Har l ow ( 1 9 6 1 )  sugges ted  
that b e ars in  eas t e rn North Ame r i c a  le ave areas whe re acorns 
are s carce and move into areas whe re acorns ar e p lent i ful . 
Drahos  ( 19 5 1 )  ment ions cases  where  apparently l arge  numb e rs 
o f  b e ars  made l ong excurs i ons dur ing ye ars o f  food s carc i ty . 
I n  the GSMNP s im i l ar inc i dent s of this  fal l s huffle  have 
b e en not e d .  The l a s t  s even ye ars have h a d  two fal l mas t 
fa i lur es . Dur ing 1 9 6 8 , 2 5  b ears ( a  four - fo l d  increa s e  over  
the  annual me an b e ar k i l l ) we re reported  k i l l e d  from 
Tenne s s ee count i e s  adj acent to the P ark ( Ri chard Con l ey , 
pe rs onal commun i c at ions ) . B e ars  k i l le d  in the s e  coun t i es 
were or i g inal ly from the P ark s ince the s ur rounding coun t i e s  
d o  n o t  s upport re s ident b e ar popul ati ons . The next ye ar o f  
poor  mas t  produc t i on occurred  i n  1 9 7 2 .  There was no b e ar 
s e as on , and , hence no legal  k i l ls reported from the Tenne s s e e  
count i e s . Howeve r ,  i n  Tenne s s ee coun t i e s  adj acent t o  the 
Park , 4 0  b e ars  were trapped or  found de ad by the T ennes s e e 
Wi ldl ife Res ources  Agency (Richard Conley , pers onal com­
muni cat i ons ) during the fal l .  Norma l ly , le s s  than five 
b ears are found outs ide the P ark in the s e  count ie s .  
Addi t ionally , i t  was in th e fal l  when thre e of  the b e ars 
b e ing radi o tr acked t emporarily vacated the ir  summe r home 
ranges . The increas ed g rowth rate of b e ars  during the 
9 9  
fal l indicates  th at large quantit ies o f  foods are eaten 
and/or  the  as s imil at i on of fal l  foods i s  h i gh for b e ars . 
The refore , as noted  in the GSMNP and reported by other  
authors , be ars apparent ly do  no t he s i t ate  to ext end fal l 
movemen t s  b eyond the ir  summe r home range in s e arch o f  food . 
During this fal l shuff l e  by b e ars in the GSMNP , 
v ar i ous mortal ity factors are encountere d  out s i de the Park . 
S ince  mas t fai lures are periodical , l arge numb ers o f  b e ar s  
l e aving the P ark are l ikely  to  b e  periodical . Th is  sug ­
ges ts  that any popul at ion regul ation o f  b e ars  by th i s  
method comes in  waves ; l arge numb ers  k i l le d  i n  ye ars o f  
mas t s c arcity and few b e ars  k i l led  i n  years when natural 
fal l fo ods are p lent iful . The frequency of thi s ph enomenon 
has prob ab ly increased  s i nc e  the decimat i on o f  the ches tnut . 
Of  the repl acement t rees , 4 7  percent produce frui ts e aten 
by b e ar s  (Beeman and Pe l ton , 1 9 7 5 ) according to  Woods and 
Shanks ( 1 9 5 7 ) and 7 4 . 4  percent according to Ke eve r ( 1 9 5 3 ) . 
Even whe re the oaks and hi ckories  rep l ac e d  ches tnut 
1 0 0  
s tands , thi s  change cannot b e  cons idered compens atory . 
Unl ike the che s tnut , oaks are incons i s t ent mas t p roducers 
from ye ar to  year . Re id and Goodrum ( 1 9 5 7 )  s t ate no  
de fini t e  per iodi c i ty in the produc t ion o f  aco rns . B ake r 
( 1 9 5 0 : 1 9 2 )  found that a good  acorn crop ab out once every 
three  ye ars c an b e  expect ed . S t r i ck l and ( 1 9 7 2 ) attributed  
s pring weathe r cond i t i ons as the maj o r  envi ronment al  
fac t o r  determining mas t produc t i on in the  Southe rn 
Appa l achi ans . 
Agonis t i c  Behavi o r  
C l os e ly as s ociated  with animal movement s and activi ­
t i e s  i s  the s oc i al b ehavio r  b e tween conspec i fi c s . Seve ral 
aspects  of s o c i a l  b ehavior  we re both dire ctly ob s e rved and 
imp l icated  from analys is  o f  dat a from radi o tracking . 
During the cours e of  the s tudy , b e ars we re occa­
s ional ly ob s erved in c l os e proximity to  e ach othe r at  
c ampgrounds and trail  she l te rs . In  1 9 7 2  the re were  four 
bears  frequent ly pres ent at Spence F i e l d  (Appendix  G) ; 
two adul t  femal es , one yearl ing fema l e , and one 2 . 5  year 
o ld mal e . The two adul t femal e s  were occas i onal ly p re s ent 
at the s ame t ime but appe are d  to  mutual ly avo i d  c l os e 
contac t . They we re never  known to come c l o s e r  th an 1 0 0  
meters o f  e ach other . The adul �- femal e s  appeared to  
t o l e ra t e  the yearl ing femal e  at c l os e  dis t ances at  Spence 
1 0 1  
fie l d. Ob s e rvat ions were made w i th the adul t femal e s  
wi thin 2 0  meters  o f  the yearl ing femal e .  The sub adult  
mal e was  never obs e rved c l o s e r  th an S O  me ters from any 
b e ar . S imi l ar ob s e rvati ons were  made at C ades Cove c amp ­
ground . As many as four b e ars  were ob s e rved in  the c amp ­
ground a t  one t ime . Thes e b ears moved around the camp ­
g rouhd from one g arb age c an t o  another  but always main ­
t ained at l e as t a minimum d i s t ance ( approximate ly S O  
met e r s )  from o ther  b e ar s . The s e  data are not conc lus ive 
but do i l lus t rate b e ars wi l l  t o lerate  cons p e c i f i c s  at 
r e l at ively c l os e d i s tanc e s  in certain ar eas  o f  food con ­
centrati on . However ,  the re  appear  to  b e  indivi dual d i s ­
t ances  maint ained  b y  b ears and direct  confrontat ions are 
avo i de d . 
S imi l ar res ults  have b e en reported  in Montana . 
Jonk e l  and Cowan ( 1 9 7 1 ) noted 1 1  d i f fe rent b e ars  congre ­
gated  in  one sma l l  are a  but maintained a mutual avo idance 
d i s t ance  o f  app roximately  S O  me ters . 
Drahos ( 1 9 S l )  and P ru i t t  ( 19 7 4 )  conc luded that 
b e ars  c ommunicate  by me ans o f  fac i a l , b o dy , and oc cas ionally 
vocal expres s i ons . All  f i e l d  ob s ervat i ons o f  agon i s t i c  
b eh av io r  were dire cted toward man and have b e en we l l  de fined 
b y  Jo nke l  and Cowan ( 19 7 1 ) . B as i c a l ly , they include a 
sudden lunge comb ined w i th a l oud "whoof" o r  air  forceful ly 
exhaled  out the nos e and mouth . Th i s  may come suddenly or 
1 0 2  
b e  pre c e ded by a l ow mo an and chopp ing o f  the teeth . A 
s econd type o f  agon i s t ic b ehavi or was note d  on at l e as t  
three o c c as i ons i n  whi ch the b e ar suddenly cha rge d i n  a 
ful l  g a l l op toward a pe rson . The threat i s  ended by the 
b e ar sudden ly s topp ing in front of the thre atene d per s on 
and vee r ing o f f  t o  one s ide . As previous ly ment i one d ,  
the s e  acts  o f  aggre s s i on were d i rected  toward humans . 
Likely , thes e  b ehaviors  are the s ame toward o ther  b e ars 
and s imp ly redi rected  t oward humans . 
S ince recent s tudie s  on b l ack b e ar b ehavior  
( B acon , 1 9 7 3 ; P ru i tt , 1 9 7 4 ; and Rob ert  Jordan , pe rs onal 
commun i c at i on s )  demons t rate that behavi or  is  mo re h i ghly 
deve loped  than earl ier  b e l ie ve d , b e ars have l ikely  
ritua l i z e d  thre at b ehavior  to a p o int where  actual 
phys ical  confron t a t i ons b e tween b e ars are r e l at ive ly 
uncommon . 
Spa t i al Re l at i ons h ips and T e rr i to r i al i ty 
The home ranges and s pat i al re l at i onships  o f  b e ars  
Y 3 0  and B SO are  i l lus t rated  in F i gure 2 8 . As was dis cus s ed 
e ar l i e r , both o f  the s e  adult  females  were frequently located  
at Spenc e Fi e l d . I n  addi t i on , thes e  b e ars  had ove r l apping 
home ranges that approximately  paral l e l e d  are as al ong the 
App a l ach i an Trai l . Excluding Spenc e F ie l d , are as us e d  by 
b oth b e ars  appe ared to be us e d  at d i f fe rent t ime s by e ach 
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F i gure 2 8 .  The h ome range spat i a l  re l at i onsh i p  o f  two adu l t  fema l e s  
(Y30  and B S O )  radiotracke d in  t h e  GSMNP dur ing 1 9 7 2 . 
� 
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V-1 
b e ar ( F i gure 2 9 ) . The s e  radiot rack ing data  ind i c ate  
b ears  B S O  and Y 3 0  d i d  not come into  close  cont act  away 
from Spence F i e l d . 
During the s umme r of  1 9 7 4  th re e adul t females  
( RS 3 , Y 5 2  and W5 2 )  were cap ture d with in 5 k i l ome t e rs 
al ong B o t e  Moun t a in Road . The radio  locat i ons of the se  
b e ars  demons t rate s ome ove rl app ing o f  R S 3 ' s  and Y 5 2 ' s  
1 0 4  
home r ange but a l arge pe rcentage o f  the i r  range s  were 
us e d  exclus ive ly by only one femal e  ( Fi gure 3 0 ) . During 
the fal l  two addi t i onal femal e s  ( B S O  and Y 7 0 )  apparent ly 
moved  into the B o t e  Mountain  area and were trappe d and 
rad i o t racke d . When al l five of thes e  ranges are 
p lo t t e d  ( Fi gure 3 1 ) , there appe ars to b e  ext ens ive over ­
l app ing o f  movements and only sma l l  areas us e d  exc lus ive ly 
b y  one b e ar .  Howeve r , the two b e ars t rapped in  the fal l 
appear e d  to  b e  only tempo rary res i dent s and were thought 
to  have moved out in Octob e r . 
During the s ummer ,  femal e s  RS 3 and Y 5 2  were not 
usua l ly s imul t ane ous ly found in  are as o f  home range ove r ­
l ap ( Fi gure 3 2 ) . The two except ions we re b e ars RS3  and 
Y 5 2  whi ch twi c e  were e s t imated to b e  w i thin  0 . 3  k i l ome ters 
o f  e ach o ther .  However , dur ing the fal l  this  mutual 
avo i danc e  appeared to be al tered .  Bears were occas i onal ly 
found w i thin  0 . 5  k i l ome t e rs of  each o the r . 
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F i gure 2 9 . S imul t aneous l ocat i ons of two adul t 
female s  (Y30  and B S O )  in the are a o f  home range ove rlap 
in the GSMNP during 1 9 7 2 . 
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Figure 3 0 . The home range spat i al arrangement o f  
three adul t femal e s  ( R5 3 , Y 5 2 , and W5 2 )  radi ot racked in 
the GSMNP during 1 9 7 3 .  
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F i gure 3 1 . The home range spat ial  arrangement o f  
five adult  females  ( RS 3 , Y 5 2 , W 5 2 , B S O, and Y 7 0 )  rad i o ­
tracke d  i n  the GSHNP dur ing the fal l o f  1 9 7 3 .  
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Figure 3 2 . S imul t aneous loc at ions of  two adult  
femal e s  ( R5 3  and Y S Z )  in  th e are a  o f  home range overlap 
in the GSMNP dur ing 1 9 7 3 . 
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These  ob s e rvat ions are more evidence fo r the fal l 
shuffl e  des c r ib e d  earl ie r .  Be ars appear to concentrate 
where  food is avai l ab le dur ing the fal l .  Home range 
b oundar i e s  take on l e s s  s igni fi cance in the fal l  as b ears 
readily c ros s the l imits  s e t  fo rth durin g the summe r .  
I n  1 9 7 3 , three sub adul t  mal e s  (W6 7 , RS 6 , and Y 6 0 )  
were cap ture d w i t h i n  5 k i l ome ters o f  e ach oth e r  al ong 
Bote  Mountain Road . A fourth male ( RS S ) was t rappe d at 
Cades Cove c ampground . As de s crib e d  e arl ie r ,  two o f  
the s e  s ub adults  appeared t o  b e  wander in g  extens ive l y . 
Thi s  behavior  comp l i cates a ttempts  to  des cr ib e  spatial  
arrangement s o f  s ub adul t  males . Howeve r ,  the spat i a l  re l a ­
t i ons h i p  o f  the sub adul t male s shows areas o f  ove rl ap 
( Fi gure 3 3 ) . Al s o , l ike  the adult  femal e s , at l e as t part 
of e ach b e ar ' s  home rang e was exc lus ive to all o the r 
s ub adul t  mal e s . 
Only one adult  mal e  ( R2 6 )  was succ e s s fu l ly rad i o ­
t rack ed . The re fo re , the spatial  re l at i onsh ip o f  th i s  
b e ar wi th other  adult  mal e s  was no t de l ineated . 
The s p at i al  arrangement o f  b e ar s  in  the GSMNP is  
d i f f i cu l t  to int e rpret w ithout more  de t a i le d  informat ion . 
Adult  mal e s  range w i der  than adult  femal e s  and t rans gre s s  
t h e  b oundari e s  o f  s eve ral females . Adu l t  femal es , o n  the 
othe r h and , l im i t  the i r  movements to smal ler  are as but 
s t i l l  c ome in  contact w i th b e ars in surround ing areas . 
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F i gure 3 3 . The home range spat ial  arrangement o f  
three  sub adul t  mal e s  (W6 7 , RS6 , and Y6 0 )  radiot racked I n  
the GSMNP during 1 9 7 3 .  
I n  the GSMNP , adu l t  fema l e s  do have con s i derab l e  are as 
o f  home range ove r l ap , g iv ing an inc reas e oppo rtun i ty 
fo r s oc i al contac t with othe r b e ars . The re appe ared to 
be areas  within e ach home r ange that we re us e d  only by 
the ho lder  o f  that home r ange during the s ummer .  Home 
range b oundari e s  appear  to b e  le s s  res trict ive in the 
fal l  when  b e ars  are s eek ing fal l  food  supp l i e s . 
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Other s tudi e s  have found that b l ack b e ars have 
over l app ing home range s . Spencer  ( 19 5 5 ) concluded that 
in Maine there is a gre at deal o f  range ove r l ap with very 
l it t l e  confl i c t . Saue r e t  al . ( 1 9 6 9 )  indi c ated  from 
p opu l at ion  e s t ima t e s  and range s i z e  that b e ars in New 
York mus t have ove r l app ing home range s . Jonkel  and 
C owan ( 1 9 7 1 )  als o found a great deal of home range ove r ­
l ap among adult male s  and females but only a smal l degree 
of ove r l app ing among b e ars of the s ame s ex .  
The conc lus i ons of  this  s tudy b as ed on the move ­
ments and b e ar b eh avior  sugg e s t  that at l e as t  s ome form 
o f  territor i a l i ty exi s t s . General ly , b e ars confine 
the i r  movements to  defined are as , but freely ent er  areas 
that are mutually  v i s i t e d  by other b e ars . This s e rves 
the purp os e  of  dis pers ing b e ar s  throughout the Park , but 
yet  a l l ows for n e i ghbo ring b e ars to  t ake advantage o f  an 
e s pe c i a l ly r ich s upp ly of s e as onal  foods outs i de the i r  
normal range o f  movements . 
I I . HOMING BEHAVI OR OF B LACK BEARS 
The inte ractions b e tween panhandl e r  b l ack b e ars 
and people  create many prob l ems in the GSMNP as we l l  as 
o ther areas of North Ame r ica . Pers onn e l  o f  the NPS 
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have handled  p anh andler  b e ar s  by moving them t o  various 
areas w i thin the GSMNP , t rans porting them to s t ate  w i l d ­
l i fe management areas in North C arol ina and Tennes s ee or  
in s ome ins t ances  des t roying chroni cal ly nui s ance animals . 
General l y , b e ar s  have b een des troye d only when othe r 
management p rocedures fai led  and the animal was j udge d  
as potent i a l ly dangerous to  Park vis i tors . 
E l iminating the caus al  factors  c re at ing condi ­
t ions that a l t e r  the normal ly wary b l ack b e ar into a 
p anhandl e r  animal is  the mos t e ffect ive and economical 
me thod of re duc ing b ear - peop l e  int erac t i ons . S ince  pre ­
c aut ionary me asures ( s ee  B e ar Management b y  the National 
Park Se rvice in Chap ter I I , page 2 2 ) have al leviated but 
not e l im inated  th i s  prob l em ,  the NPS has moved b e ar s  
that have be come p anhandl er anima l s . Th i s  procedure 
pres ents prob l ems . Wi th the movement and homing cap a ­
b i l it i e s  of the b l ack b ear , i t  i s  ques t i onab le whe ther  
the  GSMNP i s  l arge  enough for  this  management pract ice . 
The l im i t ed road sys tem within the Park h inde rs transplant 
of  b e ar s  into  the more remo t e  are as ( Fi gure 2 ,  page 1 2 ) . 
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Capturing panhandl e r  b ear s and movin g them into remote  
are as i s  t ime cons uming and l imited  by the  ava i l ab i l i ty 
o f  Park pers onne l .  Mos t  o f  the are a surrounding the Park 
has a h i gh human popul at i on dens ity , le aving no buffer 
zone b e tween th e P ark and areas  inhab i ted by peop l e . 
S ince the s tudy area was in the GSMNP whe re ove r 
7 , 0 0 0 , 0 0 0  pe op l e  vis i t  annual ly , relocat i on of panhand ler  
b e ar s  was  under the di rect i on o f  the NPS . This  e l iminated 
any exper imental de s i gn and thus the interpre t a t i on is  
l im i te d  to  report ing the resu l t s  rather than tes t ing 
various hyp o the s e s . 
F rom 1 9 6 7  t o  1 9 7 4 , 6 6  mal e and 1 0  femal e  panhandl e r  
b ears were c ap ture d and r e l e a s e d  a t o t al o f  1 5 5  t imes in 
the GSMNP (Appendix B) . Bears  that hab i tual ly entered 
campgrounds o r  roads i des were cons i dered p anh andler  
anima l s . A b e ar was con s idere d  t o  have succe s s ful ly home d 
i f  i t  re turned t o  within 8 k i l ome ters  of  the o r i g inal 
cap ture point . I n  eve ry cas e  except two ( 2  percent ) , 
b e ars that  we re known t o  home in th i s  s tudy re turne d to  
w i thin  2 k i l ome t e rs o f  the o r i g inal c ap ture po int . 
I ndividual b e ar s  were i dent i fi e d  by memb e r s  o f  the res earch 
t e am ,  emp loyees  o f  the G SMNP , and reports  o f  indiv i dual ly 
marked b ears by Park v i s i to rs . For  ease  o f  re ference , 
a l l  b ears  l e s s  than 4 . 5  ye ar s  o ld were groupe d into a 
s ingl e  c l as s i f i c at i on o f  j uveni les . Inexper ienced b e ars  
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are defined as indiv iduals  t rapped and t rans p l anted to 
dis t ant areas for the firs t t ime . Exp e r i ence d  indivi duals  
are  b e ar s  t rappe d two or  more t imes and t rans p l ante d . 
Time of  homing was c al culated  from the date o f  release  
to  the f i rs t t ime that a particul ar b ear was obs erved or  
recap tured a minimum of 8 k i l omet ers from its original  
c ap ture point . Th i s  di s t ance was  s e l e cted  s ince a b e ar 
wou l d  b e  within o r , at l e as t , very c los e to  i t s  original 
home range . The recorde d t ime period  is  the minimum t ime 
of h oming s ince  b e ars  could h ave re turne d without b e ing 
t rapped or obs e rved unt i l  a later  date . 
Dis t ance  b e tween two locat i ons within the Park i s  
g iven in  ai r - ki l omet ers and , the refore , due to  the 
mountainous t e r rain is l e s s  than the actual minimum 
d i s t ance . Chi - square cont ingency t ab l es , Fisher  Exact 
P robab i l i ty Tes t and S tudent ' s  t - tes t were us e d  to test  
for  s tat i s t i c al s i gnificanc e . Prob ab i l i ty leve l s  of  
s igni fi c ance we re s e t  at  P < , 1 0 s ince tendenc ies  rather 
than ab s o lut e d i f fe rences  b e twe en b e ars were b e ing 
me asure d .  
Compari s on of  Mal e s  and Fema l e s  
F rom 1 9 6 7  t o  19 7 4 , 7 6  panhandle r b e ars  were cap ­
tured and t ransp l anted a tot al o f  1 5 5  t imes , I ndividual 
bears  were c ap tured one to 13 t imes and t ransplanted an 
average of  2 1 . 7 a i r - k i l ome t e rs ( range 5 . 8  to 6 4 . 8  
ki l ome t e r s ) . Mal e s comp r i s e d  8 7  pe rcent of the pan­
hand l e r  b ears and j uven i l e s  20  pe rc ent . Al l femal e s  
were adu l ts and only one ( 1 0 pe rcent) was recorded as 
having cub s  (Tab l es 9 and 1 0 )  . 
The l onges t homing dis tance in the GSMNP was an 
adul t mal e  returning 6 4  k i l ome ters . Of  the three  
fema l e s  that home d , 1 9  k i l ome t ers  was  the longe s t dis ­
t ance . 
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There  was no s t at i s t i cal ly s igni ficant di fference 
( P  = . 2 2 )  b e tween the homing of inexperienced femal e s  
( 30 percent)  and inexperi enced mal e s  ( S O percent) . 
Di ffe rence b e tween experienced males  and femal e s  was 
not t e s t e d  s tat i s t ically  due to  the l imited  s amp l e  s i ze  
o f  fema l e s . 
Approximate ly 3 3  percent of  the inexpe r i enced 
j uven i l es ( n= l S ) and 5 5  pe rcent of  the inexper ienced 
adult  males ( n = S l )  homed . However , these di ffe rences  
were  not  s i gn i f i c ant (P  > . 1 0 ) . As  previous ly ment i one d , 
none o f  the j uven i l e s  were cub s and only one b e ar was a 
yearl ing . The re fore , it  would b e  mo re prec is e t o  s t ate 
that no s tatis t ic a l  di fference was found b e twe en sub adul t 
( 2 . 5  and 3 . 5 years  old) and adult  b ears . 
TABLE 9 .  Transp l ant o f  p anhandler  fema l e  b e ars 
( adul t s )  in  the GSMNP , 1 9 6 7 - 1 9 7 4 
Bear DJ.s placement 
Date Numb e r  ( km� Comments 
6 / 1 5 / 6 7  1 4 6 . 4  Never reob s e rved 
7 / 1 6 / 6 7  2 1 6 . 0  Neve r reob s erved 
7 / 2 7 / 6 7  3 Not recorded G iven to North Caro l ina 
8 / 1 1 / 6 7  4 Not  recorded Given to North Carol ina 
6 / 1 / 6 8  5 9 . 6  Homed in 1 5  days ; 
recaptured 6 / 1 6 / 6 8  
6 / 1 6 / 6 8  5 No t recorded Given to No rth Caro l ina 
7/ 2 / 6 8  6 7 .  2 Home d in 3 1  days ; 
recaptured 8 / 2 / 6 8  
8 / 2 / 6 8  6 7 . 2  Neve r  reob s e rved 
1 1 6  
9 / 9 / 7 0  7 1 9 . 0  Home d the fo l l owing sprin g ; 
recap ture 5 / 2 3 / 7 1  
5 / 2 3/ 7 1  7 1 9 . 0  Reob s e rved and c ap ture d 
8 / 3 0 / 7 1  at o r i g inal 
cap ture po int 
8 / 3 0 / 7 1  7 1 9 . 0  Neve r reo b s e rved 
7 / 2 8/ 7 2  8 2 4 . 8  Neve r reob s erved 
8 / 1 1 / 7 2  9 5 8 . 0  Never reob s e rve d 
1 1 / 1 4 / 7 2  1 0  2 8 . 0  Never  reob s e rved 
TABLE 1 0 . A s ummary o f  the t rans p l ants  o f  p anhandler  male b e ar s  in  the 
Great Smoky Mountains Nat i onal P ark from 1 9 6 7  to 1 9 7 4 . 
<July 1a July 1 -Augus t f5 > i\:.lgus t l-5 
<:+.nears Old >4 . 5  Years Old <4 . 5  Years Old >4 . 5  '!ea.rs 01([ �4 . 5  Yea�s Old >4 , 5  Years Old 
Bear.s 
Transplanted 
Horning 
Ine:>..-pcrienced 
E:>..-perienced 
Not Homing 
Incxperie;1ced 
E::..:perienced 
';'rr.nspbntb Tra.>splant Tnil1SpL..�nt - 1 ro.nspl2 .. nt 
<30 km �30 km <30 km ?30 km <30 km ?30 �n <30 km �30 km 
4 
0 
3 
0 
0 
0 
1 
1 
12 
16 
13 
2 
0 
1 
2 
3 
1 0 
0 0 
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Dis tance Transp l anted  and Homing 
F ema l e s  that homed ( n = 3 )  were t ransp l ante d  an 
ave rage of 1 1 . 9  k i l ome ters  ( range 7 . 2  to 19  k i lome t e rs )  
and the females  not known t o  home (n= 7 )  were t ransp l anted 
an average of  34 . 6  k i lome ters  ( rang e 1 6  to  5 8  k i l ome ters )  
(Tab l e  9 ) . 
Approximately  5 4  percent (n= 5 6 )  o f  the inexper i ­
enced male  b e ars trans p l anted l e s s  than 3 0  ki l ome ters  
home d .  Thirty percent ( n= l O )  o f  the inexperienced males 
t rans p l anted greater  th an 30 ki lome ters home d (Tab le  1 0 ) . 
The prob ab i l i ty o f  dis t ance transp l anted caus ing a 
di fference in homing succes s  ( P  = . 0 8 ) o f  mal e s  was 
s tat i s t i cally  s i gn i fi cant . 
The total are a in the GSMNP ( 2 2 7 3  km 2 ) i s  re l a ­
t ive ly smal l for s uc ces s ful ly t ransp l ant ing animal s  as 
mob i l e  and wide - rang ing as b l ack b e ars . However , as 
des crib ed earl i e r ,  the Park has rugged topography 
typ i f i e d  by narrow val l eys and s teep s lopes creating  
rap i d  e levat i on change s r ang ing from 2 7 5  t o  2 , 0 2 5  meters . 
Th i s  rough topography comb ine d with dens e veget a t i on may 
h inder l ong movements o f  b e ar s . 
S e as onal  Effe cts  � Homing 
B ears were captured and remove d from early  May unt i l  
Decemb e r  with mos t  o f  the t ransplants tak ing p l ace from 
June through August . S ixty - fi ve percent of  the 2 0  
inexper ienced b ears t ransp l anted in  the summer (July 1 
t o  Augus t 1 5  horne d whi l e  only 4 3  percent o f  the inex ­
p e r i enced male b ears t rans p l anted in the spr ing (b e fore 
July 1)  and fal l ( afte r  Augus t 1 5 ) horne d . However ,  
the s e  d i fference s  we re no t s igni fi c antly d i ffe rent 
(P > . 1 0 ) . 
Expe r ienced Versus  Inexper i enced B e ars  
Ther e  was a s igni fi cant di fference ( P  < . 1 0 )  b e ­
twe en the homing c apab i l i t ies  o f  exper ienced ( inc lude s 
only s e cond capture ) and inexperienced  mal e  b e ars 
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( X2 = 3 . 2 3 ,  1 d . £ . ) .  F i fty pe rcent o f  the inexp e r i enced 
mal e s  ( n = 6 6 )  horned and 70  percent of the exp e r i enced mal e  
b ears ( n= 2 7 ) horned after the s e cond c apture . B e ars 
transpl anted after  Augus t 1 5  were excluded from the s e  
ana lys e s  s i nce there may have b een inadequate t ime for 
ob s e rvat i on b e fo re the denning per io d .  
The average homing rate for experienced  mal e s  
t r ansp l ant e d  t h e  s e cond t ime was 0 . 5 1 k i l ome t e r s / day 
and aver aged 4 4 . 4  days . One b ear re turned 2 1  k i lome ters 
in two days  for a rate o f  1 0 . 5  k i l ome t e rs / day . I nex ­
pe ri enc e d  male  b ears that horne d ave raged 1 79 . 5  days to  
return for  an  average rate o f  0 . 1 7 k i l ome t ers /day . Nine 
of  thes e  b ears  were not reob s e rved at the i r cap ture p o in t  
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unt i l  the fo l l owing summe r .  There  was a s t at i s t ical ly 
s igni fi c ant d i f fe rence ( P  < . O S ) b e tween the homing rate 
of inexpe rienced and experienced b e ars homing the s e cond 
t ime . 
A C omp a r i s on o f  Rel eas e Are as 
P oach ing is an important factor  in fluencing the 
homing o f  t rans p l anted b e ars in the GSMNP . Re co rds o f  
t h e  NPS and Tenne s s ee Wi l d l i fe Res ources Agency g ive 
evidence of  he avy hunt ing along the pe riphery of  the Park . 
To  t e s t  the hypo the s is that b ears r e l e a s e d  al ong the 
pe riphe ry are l e s s  l ikely to  re turn than animal s  r e l e as ed 
at  more c entral ly l ocated r e l e a s e  s i t e s , a comp a r i s on was 
made b e twe en two re l eas e p o ints . One r e l e a s e  p o int , 
T remont , i s  cent ral ly l ocated  within the P ark and i s  not 
e as i ly acces s ib l e to  anyone except Park pe rs onne l .  The 
o ther are a , Parson ' s  B ranch Road , i s  near the b order of  
the P ark and j o ins U . S .  H ighway 1 29 .  Both areas  are  
approximately  20  k i l ome t e rs from the common c apture 
p o in t  ( C ade s Cove) . 
I t  was found that 8 6  percent o f  the inexper ienced 
male b e ar s  r e l e a s e d  at Tremont home d ( n= l 8 )  wh i le only 5 6  
pe rcent of  the inexpe r ienc e d  male s r e l eas e d  a t  Paron ' s  
B ranch h omed ( n = l 6 ) . Thes e d i fferences  were s i gni fi cant 
(P = . 0 9 ) . H ab i t at and terrain di ffe rences we re not 
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evaluated  but could have a ffe cted  homing inc i denc e  along 
with p oach ing . However , i t  appears that b ears  t rans ­
p l anted  to periphe ral areas of  the Park are sub j ected  
to  poach ing and frequent ly k i l led . 
Orientat ion 
The ab i l i ty o f  an animal to  retu rn to its home s i t e  
has b e e n  reported  i n  b i rds , ( B e l lros e , 1 9 5 8  and Saue r and 
S aue r , 1 9 6 0 ) , dogs  ( Cani s  dome s t i cus ) ( Carthy , 1 9 5 6 : 1 3 8 ) , 
gray s qu irrel s  ( S ciurus caro l inens i s )  ( Hunge r ford and 
Wi l der , 19 4 1 )  and mice  ( Pe romys cus s pp . )  ( Gr i ffo , 1 9 6 1 ; 
B ove t , 1 9 6 8  and Furrer , 1 9 7 3 ) . 
Was em ( 19 6 8 ) reported on the homing b ehavior  o f  1 3  
b l ack b e ar s  i n  G l ac ier  Nat i onal Park . H e  at tempted  to 
evaluate the e ffect ivene s s  of t rans p l ant ing hab i tual ly 
p anhandl e r  b e ars  and found that e i ght individual s ( 6 2  
percent)  homed . I n  Mich i gan , E r i ck s on e t  al . ( 1 9 6 4 )  
transp l anted 1 7  b ears an average o f  6 4  k i l ometers  from 
thei r  capture p o int and cons i dered only two of thes e 
b e ars  to  l ater  indicate homing . One o f  the s e  b e ars  was an 
adult  male  that was k i l l e d  wi thin 9 . 7  k i l ome ters o f  the 
c apture po int after be ing removed 1 5 1 . 6  k i lome t ers . The 
s e cond b e ar was an adult femal e captured 30 . 6  k i l ome ters  
from the o r i g inal capture p o in t  aft er  b e ing s ep arated  from 
her  cub s  and move d 1 0 3 . 2  k i l omet ers . O f  the t ransp l anted 
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b ears , E r i cks on e t  al . conc luded that male s move d 
farth e r  than fema l e s  and adults  farthe r than j uven i l es . 
Harger ( 19 6 7 )  found a de finite  tendency fo r rel ocated 
b e ars  t o  move toward the ori g inal point  of  cap ture . Of  
the 18  b ears furn i s h ing movement records , Harger con ­
s idered that 1 2  ind ividuals  had home d w i th cub s exh ib i t ing 
poore r  homing ab i l i ty than o l de r  b ear s . S aue r et  al . 
( 1 9 6 9 )  t rans p l anted 5 2  panhandl e r  b ears 1 3 . 9  to 1 0 6 . 6  
k i l ome ters  from the i r  capture po int and found 4 3  pe rcent 
were ab l e  to home . The authors  conc luded  that homing 
fe l l  o f f  sharp ly when b e ars  were t rans p l anted greater than 
6 4  k i l ome ters  from the ir  capture p o in t . O ther  than thes e 
s tudies  the re i s  l i tt l e  ava i l ab l e  l i terature that quanti ­
f i e s  the homing ab i l i ty o f  b l ack b ears . 
Recent s tudi e s  have shown b l ack be ars are c apab l e  
o f  memo ry . I n  tes t ing for color  and form dis criminat i on 
o f  b lack b ears , B acon ( 1 9 7 3 ) concluded that b l ack b e ars 
can make rap i d  v i sual dis crimination , and can rememb e r  a 
t a s k  for l ong pe ri ods o f  t ime . He a l s o  s t ated that the i r  
retent i o n  ab i l i ty may b e  r e l at e d  to the i r  high degree o f  
p e rs i s t ence . 
B e ars pos s ibly  us e o ther  me ans t o  home th an previous 
as s o c i at ion w i th the terrain . For examp l e , s t ar nav i g a ­
t i on h as b een demons t rated  in  b i rds ( B e l l ro s e , 1 9 5 8 ; Sauer 
and S aue r ,  1 9 6 0 ) . I n  the cas e of  b e ar species , p o l ar 
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b ears ( Ursus rnari t irnus ) have the ab i l ity  t o  re turn to the 
s ame areas a ft e r  drifting on i c e  whi ch changes form and 
wou l d  carry them e l s ewhere i f  they were not ab l e  to  
nav igate  ( Jack Lent fer , per s onal  commun i ca t i on s ) . Me ans 
o f  nav i g at ion other than as s o c i at i on with the terrain 
were  not  tes ted  in the GSMNP . 
B e s ides ind i cating th at exp e r i enced b e ars have a 
h i gher p robab i l i ty o f  homing and h orne in le s s  t ime , the 
dat a of this s tudy sugge s t  that b e ars  ar e cap ab l e o f  
l e arning and memory of  the t errain out s ide  the i r  horne 
range and/or  previous homing experience s omehow in­
creas e s  the i r  e ff i c i ency o f  homing . Mot ivat i on i s  
another factor that may b e  an important in fluence .  
Gri ffo ( 1 9 6 1 )  s t ated  that horne range may not only s at i s fy 
the phy s i cal ne eds whi ch might  o ften b e  provided equal ly 
we l l  or better  in other areas , but may a l s o  p rovide a 
psych i c  func t i on . This  psych i c  func t i on may a l l ow b e ars 
to  move ab out areas with wh ich they are fami l i ar w i th 
as s uranc e and to effic ient ly ut i l i z e the res ources  w i th 
wh i ch they are int imate ly attached . Al s o , what eve r 
int ras p e c i f i c  s oc i a l  re l at i onships  were pres ent may b e  
altered  when b ears are move d into unfami l i ar areas . 
T e r r i t o ral i ty , wh atever  form exis t s , woul d als o  b e  
affe c t e d . The s e  factors may mo t ivate b e ars  that have b een 
art i f i c i al ly t ransp l anted to s e ek the i r  ori g inal homes i t e . 
Many o f  the animal s  transp l anted were re leased  in areas 
near s ources of g arb age ( c ampg rounds , she lters , e tc . ) . 
O f  tho s e  be ars t rans p l ant e d , only one ( 1 . 3  percent)  
b ec ame a panhandle r animal in an area other than near 
the o r i g inal  cap ture p o in t . Thi s  p re s ents  addi t i onal 
evidence that b e ars  were not  incl ined to  remain  in 
unf ami l i ar areas outs ide the ir  home range and were 
mot ivate d  to return home . The comb inat i on o f  b e ing 
h i ghly mob i l e , evidently mo t ivated to  retu rn to  the i r  
h omes i t e , and capab le  o f  l e arn ing and ret ent i on g ive 
b l ack b ears the c apab i l ity of b e ing h i gh ly succe s s ful 
in  returning to the i r  orig inal home s i t e  after b e ing 
t r ansp l ant ed . 
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I f  we accept that b e ars pos s e s s  a homing ab i l i ty 
and fo r one reas on o r  another are mo t ivated to  re turn to 
the ir  e s t ab l i shed home range , the que s t ion ari s es as to 
how b e ar s  are c ap ab l e  of  relo cat ing the i r  home are a 
aft e r  b eing re l ocat e d .  Gri ffo ( 1 9 6 1 ) , Furrer ( 1 9 7 3 ) , and 
othe rs  h ave pos tul ated that smal l rodents homed by random 
wander i ng in unfami l i ar t erra in unt i l  fami l i ar t errain 
i s  encountered and non - random movements in te rrain w i th 
whi ch the animal had s ome previous fami l i arity . 
I t  i s  reas onab le  to  as sume that b e ars  are fami l i ar 
w i th the ir home range . However , i t  i s  known that animal s  
occas i onal ly make excurs i ons  out o f  the ir  home range . 
I n  Burt ' s  ( 1 9 4 3 )  c l as s ical  de fini t i on o f  home range , he 
includes the idea  of an anima l ' s  occas ional excurs i on 
out s ide  its  normal home rang e . Al s o ,  i t  i s  a wel l ­
accepte d  ob s e rvat ion  that many young animals  d i s perse  
from the i r  b irthp l ace to unfami l i ar are as to e s t ab l i s h  
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a homes i t e .  I n  the GSMNP the re i s  evidence o f  extens ive 
wanderings  by yearl ing and s ub adul t b e ars ( s ee  Movement s 
and Ac t ivit i es , page 3 5 ) . The movements o f  an imals  
b eyond the i r  e s t ab l i shed home range a l l ow an opportun i ty 
fo r bears  to fam i l iari z e  thems e lve s w ith t errain b eyond 
the i r  h orne rang e . Furrer  ( 1 9 7 3 ) and others have 
emp loye d the term " l i fe range"  for the total are a  an 
animal has  t ravers ed during i ts l i fe t ime . A l i fe range 
may have l i tt l e  b i o l og i cal  s i gn i f i cance fo r normal day ­
to - day ac t i v i t i e s , but could  b e  important in a b e ar ' s  
ab i l i ty to  o r i ent i t s e l f  aft er  b e ing move d by unnatural 
c i r cums t anc e s . 
Ev i dence i s  pres ent ed in th i s  s tudy indicat ing 
expe rienced b e ars  were more l ikely to  home and horne d in 
l e s s  t ime than inexperienced b ears . I t , there fore , 
appe ars  that l earn ing and memory o f  the t e rrain en ­
countered  may p l ay a ro l e  in  homing ab i l i ty . 
Management Impl i c a t i ons 
Creat ing condit ions that reduce the amount o f  
human food avai l ab le to  b e ars i s  p rob ab ly the mo s t  
impor t ant management tool  fo r reduc ing p anhandl e r  
animal s .  E l iminat ing al l s ources  o f  unnatural food i s  
not real i s t ic i n  the GSMNP ( o r  any o ther park)  s o  the 
probl em o f  p anhandle r  b e ars  wi l l  not b e  total ly 
e l imina t e d .  Anothe r  precaut ionary s t ep is to  move a 
b e ar as s o on as  p o s s ib l e  aft e r  i t  ent e rs a campg round 
o r  roads ide and thus reduce the amount ( frequency) o r  
re info rcemen t  ( food) that a p ar t i cu l ar animal receive s . 
S ince S O  pe rcent o f  the male and 7 0  pe rcent o f  
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the femal e  b ears  t rans p l anted  for the f i r s t  t ime d i d  not 
h orne , the f i rs t trans p l ant may be important in e l iminat ­
ing future encounters wi th a part i cular animal . Although 
th i s  s tudy does  not  provide  enough data  t o  eva luate how 
we l l  inexpe rienced b ears w i l l  horne from t r ansp l ants  over 
S O  k i l ometers  ( n = 3) , dis t ance could  b e  an important 
parame t e r  of homing . Whi l e  it may require  much t ime to 
move a b ear the f i rs t t ime to an approp r i ate trans p l ant 
are a , it l ikely reduces  the chances of having to handl e 
that part icul ar b e ar again . 
The r e l at ive ly smal l area o f  the P ark may prove 
t o  b e  inadequate to  suc c e s s fu l ly t rans p l ant b ears 
captured in s ome are as . There  are a l im i t e d  numb e r  o f  
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p laces  w i thin  the GSMNP th at are l e s s  than 1 0  k i l ome ters 
from a s ource o f  h u m a n  f oo d  ( c ampgrounds , ro ads i des  
o r  b ac k - count ry she l ters ) . Yet , only one out o f  7 6  ( 1 . 5  
perc ent)  of the b ears  t rans p l anted was reported to have 
c au s e d  a nuis ance othe r  than at the o r i g inal capture 
po int . The dat a indicate th at the p rob ab i l i ty o f  a bear 
b e coming a ch roni c  p anhandl er  o the r than in  i t s  e s t ab ­
l ished home r ange i s  qu i te l ow ;  th i s  shou ld  b e  con ­
s ide red when det erm ining po s s ib l e l ocat i ons fo r trans ­
p l ant i ng b e ars . Thus , an area for r e l o c a t ing a b e ar 
doe s not  ne c e s s ar i ly ne ed t o  b e  e l iminat ed as a cho i c e  
becaus e o f  i t s  p rox im i ty to  another campground , ro ads ide , 
e t c . 
I t  s eems appropri ate  to  cons ider th at poach ing may 
b e  an impor t an t  factor when s e l e c t ing a release  s i te  in 
the GSMNP . Wh i l e  moving b e ars to a per ipheral area o f  
the Park may e l iminate a nui s ance prob l em , i t  may b e  
doing s o  b y  e l iminat ing the b e ar .  Th i s  prob l em i s  
magn i f i ed by the l a c k  o f  any buffer z one  around much o f  
t h e  Park ' s  per iphery and areas of  relat ive ly dens e  popul a ­
t ions o f  pe op l e . 
As l ong as human food i s  avai lab l e , b e ars w i l l  
con t inua l ly b e  a t tracted . When a p anhandler  b ear i s  
s ucces s ful ly moved , the p rob l em o f  panhandler b e ars i s  
o n ly s o lve d for tha t p ar t i cu l ar b e ar .  E l iminat ing the 
ava i l ab i l i ty o f  human food  to  b ears i s  the only l ong ­
t e rm s o l ut ion . 
Den S i t e  S e l e c t ion 
I I I . DEN ECOLOGY 
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S ix act ive den s i t es were l ocated  fo r five di f ­
ferent b e ars . A l l  den s i tes  were  l ocated  after b e ar s  
c arry in g  rad i o - transmitters  entered them f o r  the i r  
winter do rmancy peri od . B ears tracked to  the i r  den s i tes  
included three adul t femal e s  and two subadul t males . 
Charac t e r i s t i cs o f  the den s it es s e le cted  by 
b l ack b e ars in the GSMNP are g iven in T ab l e  1 1 . Al l 
three  o f  the female s ( four den s ites ) s e lected  c av i t i e s  
i n  s t anding trees . Thes e  t r e e  cav i t ie s  r anged from 6 . 1 
to 1 7 . 4  meters  from the ground . The cav i t i e s  were 
natural l y  formed from what appe ared to be trees  s t ruck by 
l i ghtening and natur al decay . Den ent rances were fo rmed 
by l imb s fal l in g  o ff in three  of  the s e  trees . The top 
o f  the fourth t re e  had topp l e d  ove r  l e aving the ent rance 
h o l e  at the top o f  the remaining t ree  t runk . A 3 . 5  year 
o ld m a l e  al s o  denne d in a tree  cav i ty th at was approx i ­
mate ly 1 0 . 7  me ters  from the g round . The l as t  den s i te , 
occup i e d  by a 2 . 5  year o l d  male , was locat ed unde r a 
dead s tump . 
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Four den s i t es we re l oc ated in  the cove hardwood 
fores t type ( one den was in the ecotone b e tween cove 
hardwood and c l o s e d  oak) . The northe rn hardwood and 
c l o s e d  o ak fores ts  were the s it e s  of the othe r two dens . 
Four o f  the s lope exposures were gene ra l ly s lop i ng toward 
the s outh and the other two s l oped toward the Northeas t 
and E as t . Thr e e  o f  the tree  den s i tes  were l ocated  in 
l arge  mature eas tern heml ocks and two in red map l e s  
ranging  i n  s i z e  from 8 4  to 1 0 8  cen t imeters DBH (Tab l e 
1 1  and F i gure 3 4 ) . 
Three  o f  the tree den s ites had humus and smal l 
s p l inters of  wood for b e dding ( F i gure 3 5 ) . I t  appeared 
as though the humus had been c o l le c t ed from the fo res t 
floor  and carried  up to the den s ites . Add i t i onal  
b e dding was added by b e ars c l awing and chewing the ins ide 
of the t re e  to  produce smal l wood s p l inters . Thi s  b e dding 
mate r i a l  was app rox imate ly 60 cent ime t er s  deep in one of 
the tree cavi t ie s . Leaves had b een s craped  into the 
ground den s it e  for b edding material . 
A l l  except one of  the den s it e s  were l oc ated in 
s e c luded  areas r e l at ive ly f ree  of  direct  human d i s turb ­
anc e . H owever , b e ar Y30  denne d only 1 5  me ters from 
Anthony C re ek Trail  and 1 . 5  k i l ometers from Spence F i e l d .  
Th i s  trai l i s  us e d  ye ar round and rece ives cons iderab l e 
h i k ing traffi c .  
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F i gure 34 . Den t re e s  us ed b y  b e ars during 1 9 7 2 - 7 3 
in the  GSMNP . 
Fi gure 3 5 . Bedding material  (humus and s p l inters  
of  wo od) us ed by bears ins ide the i r  tre e  dens in the 
GSMNP , 19 7 2 - 7 3 . 
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Denning Peri od 
Only one den s it e  was l ocat e d  in 1 9 7 2 . This  b e ar 
(Y30 ) entered the den b e twe en Decemb er  1 2  and Decemb e r  1 8 . 
Y30  was frequent ly l oc ated in th e denning area the month 
prior  to go ing int o dormancy . On January 4 ,  a res e archer  
c l imb ed the  t re e  to  confirm that the  radio - t ransmi tter  
s i gnal  was  b e ing emi t t e d  from th i s  t re e . The  ac tivity 
o f  c l imb ing the t re e  dis turbed  the b ear enough fo r her 
t o  s t i ck he r head out of  the cav i ty ent rance . For  five 
minut es the b ear not i ceab ly sh ivere d . F inal ly , she very 
s low ly c l imb ed down the tree  and walked  o ff .  The next 
day thi s b e ar was found in ano ther t re e  approximate ly 
1 0 0  meters  from the f i rs t  den s i te . She appe ared to  re ­
main  in thi s  den s i te  the res t o f  the w in t e r  b e fore  
eme rg in g  s omet ime after March 1 .  
O f  the four den s i tes l ocated in the fal l  o f  1 9 7 3 , 
thre e b e ars ent ered the i r  den s ite  b e tween Decemb er  1 and 
1 5 .  Bear  Y6 0 ( 2 . 5 year o ld mal e) denne d b e tween Decemb e r  
1 5  and 2 0 . The den s i t e  o f  Y6 0 was app roached a s  qui etly 
as pos s ib le on  J anuary 5 .  The b ear was found in  a curled  
up  pos i t ion and appeared to  have h i s  he ad tucked unde r 
h i s  che s t . The b ea r  was touch e d  by  the researcher  wi th 
no apparent react i on . However , five days l ater  (January 
1 0 )  Y 6 0  had vacated the den s i te  and was neve r r e located . 
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Several  t r ips  were made to  the den tree  o f  b e ar 
Y 5 2 ( 4 . 5 year o ld female ) . As far as i s  known , none of 
the s e  trips  d i s turb ed the b e ar enough to  caus e her to 
l e ave . Howeve r ,  a b roken trip  w i re that had b e en p l aced 
around the b a s e  o f  the t ree in add i t i on to  fre s h  c l aw 
marks on the tree  indi cated she  had l e ft and re turne d 
s ome t ime b e tween Feb ruary 2 and 8 .  The permanent 
sp ring eme rgence o f  Y60 was not de termined  s ince  he r 
t ransmi t ter  c e as ed funct i oning sho r t ly after Feb ruary 8 .  
The l as t  s i gnal re ceived from b ear R5 3 ( 4 . 5  year 
o l d  female )  was on March 1 .  The b e ar appe are d  to b e  in 
or near her den s i t e  on th i s  date . Bear  R56  ( 3 . 5  year 
o l d  mal e )  was s t i l l  denning when the las t s i gnal  was 
r e c e ived  on Feb ruary 2 0 . The exact  dat e o f  sp ring 
eme rgence is  unknown but was  s ome t ime aft e r  rad i o  contac t 
was l os t .  
Four o f  the five b e ar s  l oc at e d  in the i r  dens wer e 
known t o  survive the wint e r . Al l except R56 , a 3 . 5  year 
o l d  mal e , were c aptured the fo l lowing summer with in the i r  
p revious ly e s t ab l i s hed home range . 
Denning Behavio r  
D ifferences  i n  b ehav i o r  and phys i o l og i c a l  respons e s  
among various animal s  during w int er dormancy have c aused  
res earchers to  formulat e  vary ing defin i t i ons o f  thi s  
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phenomenon . Spe c i e s  d i ffer in t ime and durati on o f  
wint e r  dormancy , the degree o f  drop i n  b o dy tempe rature 
and i t s  re l at i on to the amb i ent t empe rature , the 
accumul ation o f  energy res e rve s in  b ody fat , depres s i on 
o f  me tab o l i c  ac t i v i ty , and var i at i ons in  the functi oning 
of individual organs . A typ i c al mammal i an hibernator  
reduc e s  i t s  b ody t emper ature , heart  rate , and me tab o l i sm ,  
unt i l  b o dy t emper ature i s  w i th in 1 0  C o f  the amb ient 
tempe rature . A regular awakening eve ry few days to  
drink , eat , ur inat e or  de fec ate is  also  typ i cal  fo r 
mammal i an hib ernators  ( Folk  e t  al . ,  1 9 7 0 ) . Th e dormancy 
o f  b l ack b e ars  i s  described  by a s l i ght drop in b ody 
tempe rature , a s low cont inuous depre s s i on of he art rate 
( from 40  b e at s /min . to 8 b e at s /min . ) , and no urinat i on 
or  de fec at i on dur ing the dormant per i o d . Unl ike mos t 
mammal i an h i b e rnat ors , b e ars can read i ly b e  arous ed 
afte r wh i ch th ey can react quickly to  a d i s turb anc e  
( Folk  e t  al . ,  1 9 7 0 ) . Mor r i s on ( 1 9 6 0 )  s t ated the b e ar 
c annot maintain a b o dy t empe rature ne ar the amb ient 
t empe rature b ec aus e of  i t s  l ar ge mas s and l ow the rmal 
conduc tance . Morris on thinks this  l imited  depre s s i on of 
body t empe rature ob s erved in  b e ar s  may qual i fy them as 
" ec o l og i cal"  h ib ernators . However , Folk et  al . ( 1 9 7 0 )  
b e l i eves that the extreme reduc t i on i n  h e art r ate , 
d i ge s t i on and excre t ion , and a p ar t i al reduc t i on in  b ody 
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temperature and i n  met ab o l ism , indicate  that the bear  i s  
a t  l e as t  a s em i - hibernato r . 
The five b ears that denned in thi s  s tudy 
hiberna ted approximate ly at the s ame t ime (Decemb e r  1 
t o  Decemb e r  1 5 ) . A maximum o f  1 5  days ex i s t e d  b e twe en 
the denning dates . Denning d i d  not appear to  b e  
t r iggered  b y  any parti cul ar weather factor a s  was found 
for gri z z ly b ears (Ursus horrib i l i s )  in Ye l l ows tone 
Nat ional  Park when snows torms imme d i ate ly pre c eded 
denning ( Crai gh e ad and Craighe ad , 1 9 7 2 ) . I n  1 9 7 2  there 
was a 5 to 9 c ent ime ter  snowfall  ab out the t ime that bear  
Y 3 0  denne d .  However , the  ente r ing o f  dens in  1 9 7 3  was 
accompani e d  by except i onal ly m i ld weathe r .  
A common b e l i e f  is  that dur ing ye ars o f  abundant 
fal l  food  c rops b e ars  fatten qui ckly and den earl i e r  than 
in years of  poor food crops ( Spencer , 1 9 5 5 ;  Broml e i , 
1 9 7 3 ) . The mas t crop was gene ral ly poor  in  1 9 7 2  and fai r 
to  poor  in 1 9 7 3 .  No  unusual dates for denning were not ed 
dur ing the s e  two years  al though noth ing c onc lus ive c an 
b e  der ived from such a sma l l  s amp l e . 
B l ack b ears are qui t e  adap t ab l e  in ut i l i z ing the 
avai l ab le phys ical  res ources  for s e le c t ing den s i t e s  
(Tab l e  1 2 ) . They have us e d  such s imp l e  s t ructure s as 
shal l ow depr e s s i ons in fores t e d  areas for den s i t es  
( E r i cks on e t  al . , 1 9 64 ; Sm i th , 1 9 46 ; Leopold , 1 9 5 9 ) . 
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TABLE 1 2 .  Di ffe rent typ e s  o f  winter dens us e d  by 
b l ack b e ars 
Den Type Area Reference 
Open nest or shallow Minnesota Morse (1937) 
depression Mexico Leopold (1959) 
Depression under boughs Maine Smith (1946) 
of coniferous trees 
Depression under tree Minnesota Morse (1937) 
roots Aldous (1937) 
North Carolina Clodfelter (1943) 
Alaska Hoch (1951) 
Pennsylvania Matson (1946) 
Depression under Montana Jonkel and Cowan (1971) 
boulders Mexico Leopold (1959) 
New York Schoonmaker (1938) 
Pennsylvania Matson (1946) 
Depression under logs Michigan Erickson et al . (1964) 
Montana Jonkel and Cowan (1971) 
Pennsylvania Matson (1954) 
Base of hollow tree Montana Jonkel and Cowan (1971) 
USSR Bromlei (1973) 
Drainage culvert Yellowstone Nat . Pk . Barnes and Bray ( 1967) 
Under caLin Montana Jonkel and Cowan (1971) 
Tree cavities high off Michigan Switzenberg (1955) 
the ground Louis iana Taylor (1971) 
GSMNP 
Usual ly more e l ab orate den s i tes  have b e en us e d  such as 
c avi t i e s  under  logs , roots and s tumps ( Matson , 1 9 4 6 ; 
S choonm aker , 19 3 8 ; Cahal ane , 1 9 4 7 ) . Occas ional ly den 
s i tes  h ave b e en l oc ated whe re b lack b e ars have us ed 
man - cons truc ted  s t ructures . B arne s and Bray ( 1 9 6 7 ) 
found two b e ars denning in drainage culve rts . A b l ack 
b e ar wa s als o l oc ated under  a cab in dur in g  the denning 
peri od  ( Jonk e l  and Cowan , 1 9 7 1 ) . The b e ar s  in  the 
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GSMNP appe ar t o  frequent ly us e large , mature t rees  th at 
have c av i t i e s  s everal me ters  ab ove the g round . Only a 
few reports  o f  b l ack b e ars denning in t re e  cavi t ie s  off  
the  ground have b e en document e d .  T ay l or ( 19 7 1 )  and 
Swi t z enberg  ( 19 5 5 ) have reported b e ars  denning in tree  
cavi t i e s  h i gh off  the ground . Taylor  ( 19 7 1 ) , as in thi s  
s tudy , was only ab l e  to  locate  tre e den s i tes  by us e o f  
rad i o - t r acking equ i pment . As the us e of  rad i o -
t e l eme t ry expands , it  i s  l ikely  that a l arger percentage 
of b l a ck b ear den s i tes wi l l  be l oc ated in t ree  cavi t ie s . 
The phys i ol ogical  s t at e  of h i b e rnat ing b l ack b ears 
as de s c r ib e d  e ar l i e r  indicates  that , whi le they are 
c ap ab l e  of  b e ing arous e d , they are s omewhat de fens e le s s . 
Add i t i onal ly , obs e rvati ons of  denning b ears in  this  s tudy 
and o the rs  ( T aylor , 1 9 7 1 ; Mats on , 1 9 4 6 )  indi cate that at 
l e a s t  s ome b e ars  are not eas i ly arous e d .  However ,  s ome 
d i s turb ance s  wi l l  caus e b e ars to ab andon the i r  den s i tes . 
I t  s eems intui t ive that b ears free o f  any winter d i s ­
turb anc e would have an increas e d  survival value ove r 
b e ars  that are s omehow d i s turb e d .  Th i s  m i ght  take on 
addi t i on a l  s i gn i fi cance when femal e s  wi th new - b o rn 
young are invo lve d .  Bears denning in t re e  cav i t i e s  
h i gh o f f  the ground are l ikely fre er from dis turb anc e  
than ground denning b ears . Tree  dens found in  the 
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GSMNP appear ed t o  remain dry , o ffe red protect ion against 
the wind , and were well  ins ul ated for cons erving b ody 
heat . I n  a s tudy t e s t in g  the heat trans fe r o f  a raccoon 
( Procyon lotor)  in  a c l os e d  tree den , it was found that 
the t ree  den w al l p lus the a i r  space within  the den 
c reated  a heat res i s tance of 3 5  percent ( Thorke l s on and 
Maxwe l l , 1 9 7 4 ) . 
The us e o f  t ree  dens for such a l arge mammal  
s eems unusual . Howeve r ,  the b l ack b e ar has l ive d and 
evo lve d in fores t ed hab i tat  and has us e d  t rees  for 
de fense  mechan i sms (Herrero , 1 9 7 0 ) . Bl ack b e ars  a l s o  
spend cons iderab l e t ime in t rees and are arboreal  
feeders  much of  the  time ( B e eman and Pe l ton , 1 9 7 5 ) . 
W i th thes e  facts in mind , i t  s e ems a short s tep for a 
b e ar t o  locate and ut i l i z e  t re e  cav i t i e s  for den s i tes . 
The impl i c at i ons from th is  b e ar denning s tudy 
ind i cate  that b e ars  may us e tree  dens more frequ ently 
( 8 3  percent ) th an al l o ther  types o f  dens in the  GSMNP . 
I f  thi s  s ituat ion exi s ts in  other areas o f  b l ack b ear 
range in  the Southeas t , fores t pract ices  may p l ay an 
impo rtan t  ro l e  in  l im i t ing th is  type o f  den s i t e . 
E s t ab l i shed t imb e r  prac t i c e s  ( i . e . , U . S .  Fores t 
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S ervice  o n  nati onal fores t s )  may b e  e l iminat ing poten­
t i al den  t rees  by e i ther cut t ing cul l t re e s  dur ing t imb e r  
s t and improvement or  s imp ly cut t in g  trees  b e fo re they 
reach the minimum s i z e  ne ces s ary for l arge  cavi ties  to 
form . Even though b ears are adaptab l e  in s e l e c t ing den 
s i tes , t rees  may provide the most sui t ab l e  den s i te .  
I V .  POPULAT I ON CHARACTERI STI CS 
Populat i on S t ructure 
I nfo rma t i on col l e cted  by l ive t rapp ing al l ows fo r 
a p re l iminary evaluati on o f  the animals  l iv ing in the 
GSMNP . An age and s ex s t ructure o f  1 1 4  b ack - country and 
p anhandl e r  b e ar s  trappe d in the Park i s  i l lus t rated in  
F i gures 3 6  and 3 7 . Animal s  t rapped were unb al ance d  
t oward male s  ( 6 5 . 4  percent)  ( Appendi x  B ) . O f  the b e ars 
trappe d in  the b ack - count ry , 5 2  pe rcent we re mal e s . 
Panhandl e r  b e ars t rappe d in campgrounds and along road­
s ides  were p re dominately  mal e s  ( 8 2  pe rcent) . This h i gh 
p ercent age o f  p anhandl er  male  b e ars i s  s i gni fic antly 
d i f ferent from the  expected  5 0 : 5 0 s ex rat i o  (P  < . 0 1 ) . 
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F i gure 3 7 o Age and s ex s t ructure o f  1 1 4  panhandl e r  and b ack - coun t ry 
b e ars  t r appe d in the GSMNP dur ing 1 9 7 2 - 7 4 .  
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1-' 
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The h i gh r at i o  o f  p anh andler  ma l e s  ind i cates  males  
are  apparen t ly l e s s  inh ib i ted  ab out ent ering areas o f  
h i gh human act iv i ty . The dominance o f  m a l e s  c l as s i fied  
as panhandl e r  b ears gene ral ly agrees  w i th res ults  re ­
ported  by Eri cks on e t  al . ( 1 9 6 4 ) , Harger ( 1 9 6 7 ) , Was em 
( 1 9 6 8 ) , Rogers e t  al . ( 1 9 7 4 ) , and S auer  e t  al . ( 1 9 6 9 ) . 
Females avo i d ing contact wi th humans during  the 
pe r i od of rearing young coul d  par t i a l ly exp lain  the 
smal l percent of female  panhandl e r  b e ars . Parental care 
of  young may act as an inh ib i to ry s t imulus for adult  
femal e s  to  ente r  areas of  concent rated human act ivi ty . 
S ince female s can potent i a l ly b re ed in  a l t e rnat e years 
and young b ears remain with the fema l e  fo r nearly 1 . 5  
ye ars , much o f  an adult femal e ' s  t ime i s  poten t i al ly 
invo lved w i th p arental care . Addi t ional ly , females  
local i z e  the i r  movements t o  re l at ive ly smal l  areas and 
have l e s s  opportun i ty for contacting peop l e  and tak ing 
advant age o f  the avai l ab l e fo od supp ly . 
Cub s ( b e ars  l e s s  th an 1 2  months o l d) and yearl ings 
( b e ars 1 3 - 2 4 months o ld) we re e s t imated to total  1 4  
percent o f  the b ear popu l a t i on i n  the GSMNP . The p e r ­
centage o f  sub adul t s  ( b e ars  2 5 - 5 1 months o ld) was 
e s t imated  to include a comparat ive ly smal l proporti on 
( 1 8  pe rc ent)  of the popul at i on . Adu l ts , es t imat e d  to  
i nc l ude 68  percent o f  the  popul a t i on , were  the  maj o r  
cons t i tuent o f  the populat i on . 
The es t imated age s t ructure o f  b e ars c aptured in 
the GSMNP was d i f fe rent than what m i ght  b e  expected . 
Rathe r  than the younges t age c l as s  b e ing the l arges t  
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a s  i s  the general  cas e i n  a s t ab l e  o r  g rowing popul a ­
t ion , b e ars 4 . 5 and 5 . 5  years o l d  were the mos t  nume rous 
( F i gure 3 6 ) . The e s t imat e d  age s t ructure sugg e s t s  a 
s t ab l e  adult  b e ar popul at ion and an uns t ab l e j uveni le 
popu l a t i on . Some event o r  events in  th e l as t  few 
ye ars h as l ikely  caus ed ins tab i l i ty in  the popu l at i on 
by l ower ing reproduction  and/ o r  cub survival . 
Fal l i s  a c r i t i c a l  s e as on fo r b ears in th e GSMNP 
( B e eman and P e l ton , 1 9 7 5 ) . B e ars are act ively engage d 
in  consuming l arge  quant i t ies  o f  food and adding fatty 
t is sue in  preparat i on for winter  do rmancy . I n  the 
GSMNP , acorns , h i ckory nuts , and b e echnut s are maj o r  
s our ces  o f  fal l fo ods . Thes e  foods are n o t  cons i s tently 
p roduc e d  from year to year  w i th ne ar total  crop fa i lures  
occas i on a l ly occur r ing . 
A near t o t al mas t fai lure  o ccurre d in 1 9 6 8  w i th 
a very poor  year fo l lowing in 1 9 7 2 ( Ri chard Conl ey , 
pers onal communications ) . I t  has b e en demons t rated w i th 
the Europe an wi ld hog , another spe c i es h i ghly dependent 
on mas t in the l at e  fal l  and winte r ,  th at reproduc t i on 
can drop to v i rtual ly z e ro when a mas t fai lure occurs 
(Mats chk e , 1 9 6 7 ) . 
Very l ik e ly rep roduc t i on of the b l ack b e ar was 
advers e ly affected  in 1 9 6 8 . S ince b e ars pos s es s  a 
l ow b i o t i c  potent i a l , i t  t akes  s everal ye ars for the 
popul ati on to s t ab i l i z e . A s econd mas t fa i lure four 
years l a ter ag ain  advers ely  affected reproduct ion w i th 
the end res u l t  o f  sustain in g  ins tab i l i ty in  the b ear 
popul ati on over the pas t five years . 
Further  evidence that the b l ack b e ar popu l at i on 
in  the GSMNP h as b e en uns t ab l e  during the cour s e  o f  the 
s tudy is i l l us t rated by comp ar i s ons with b l ack b e ar 
popul a t ions in  other geograph ical  areas (Tab l e 1 3) . 
Approx imate ly 6 8  percent o f  the b e ars  in the GSMNP 
we re es t imat ed as adul ts  wh i l e  only 4 1  t o  4 5  pe rcent 
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o f  the b e ar populat ions i n  Wash ington ( Po e lker and 
Hartwe l l , 1 9 7 3 ) , Mont ana ( Jonke l and Cowan , 1 9 7 1 ) , and 
North C aro l ina ( Co l l ins , 1 9 7 3 )  were es t imated  as adu l ts . 
The re were sub s t ant i al d i fferenc e s  b e tween the 
age s t ruc ture o f  b ack- country and panh andler  b e ar s  
( Fi gure 3 7 , p a g e  1 4 1 ) . Approximate ly 4 6  percent o f  the 
p anhandl e r  b e ars were e s t ima te d as j uveni les . Thi s  age 
group was e s t imate d to repres ent only 2 2  pe rcent of  the 
b ack- country populat i on . A de t ai l e d  ana lys is o f  male s 
and femal e s  o f  b o th panhandl e r  and b ack - count ry b e ar s  i s  
shown in  F i gure 3 8 .  Ten pe rcent o f  the b ack - country 
fema l e s  and 3 2  p e rcent o f  the males  were j uveni les  (cub s , 
TABLE 13.  Age structure of the GSMNP bear population compared with black bear 
populations of other areas 
Age GrouE Washington a t-.1ontanab Michiganc 
Cub 4 . 2 12 20 
Yearling 1 2 . 9  1 7  18 
29 Total cub & yearling 17 . 1  46 
Subadult 40 . 4  30 -
Adult 42 . 5  41 -
Total subadult & adult 82 . 9  7I 54 
apoelker and Hartwell (1973) : 5 , 880 bears (1950- 1970) . 
bJonke1 and Cowan (1971) : 155 bears ( 1960 - 1965) . 
CErickson et al . (1964) : 158 bears (1952-1957) . 
dstick1ey (1961) : 94 bears (1955- 1956) . 
ecollins (1973) : 151 bears (1969 - 1971) . 
£Barnes and Bray ( 1967) : 52 bears (1965- 1966) . 
Percent 
Virginiad 
North Yellowstone 
Carolinae Nat . Parkf 
2 5 21 
29 29 10 
31 34 31 
- 21 -
- 45 -
69 66 69 
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Fi gure 3 8 . Cumulat ive pe rcent o f  mal e s  and femal e s  
in  d i f ferent age groups from panhandl e r  and b ack - count ry 
b ears t rapped in the GSMNP 1 9 7 2 - 7 4 .  
year l ing s , and sub adul t s ) . F i fty - e i gh t  pe rcent o f  the 
panhandler  fema l e s  and 4 2  pe rcent of the mal es  we re 
j uven i l e s . 
14 7 
I n  Mi ch i gan , Rogers e t  al . ( 19 7 4 )  reported  s im i l a r  
results  w i th j uveni les cons t i tut ing 6 5  pe rcent o f  th e 
panhandl e r  b e ar popul at i on . The ab ove i s  evi dence o f  
d i s pers a l  movement s b y  young b e ars . I n  s e arching for a 
h orne are a , they l ikely  encounter  campg rounds , roads ides , 
and trai l shelt ers  and b ecome hab i tuated to the food 
s ource provided by peop l e . Thus , dispers a l  o f  young 
b ears could a l s o  cont ribute  to  the l ow p ercentage o f  
j uven i l es i n  the GSMNP . 
Ave rage Popu l a t i o n  Survival Rate 
The ave rage annual survival rate C sx) can b e  
e s t imat e d  from the age compo s i t ion i f  the b ear popul a t i on 
i s  re l a t ive ly free o f  exce s s ive movements in and ou t o f  
the Park ( s ee App endix C for the formu l a  and calcul a t i ons ) . 
The condi tion o f  immigrat i on into the P ark was l ikely me t 
due to  the l ack o f  b ear hab i t at in much of  the surrounding 
areas . Howeve r ,  emi grat ion  out o f  the Park may b e  an 
active phenomenon that could  a l ter the e s t imated survival 
rate . 
The s x for adul t b e ars  was e s t imated  to  b e  7 8 . 3  
percent . I nadequate data are p res ently avai l ab l e  to  
1 4 8  
calculat e  the s urvival rate o f  b e ars l e s s  than 4 . 5 years 
o l d .  F rom the age s tructure i l lus t rated in F igure 3 6 , 
page 1 4 0 , i t  app e ars that once a b e ar reache s 6 . 5  years 
of  age , the prob ab i l ity o f  s urviving to  the next year i s  
very h i gh .  
E r icks on e t  al . ( 1 9 6 4 )  repo rted a mo rtal i ty o f  19  
pe rcent for b e ars  ( al l  ages and s ex clas s e s )  during one 
year caused by hunt ing , automob i l e s  and the d i spo s al of  
p anhandl e r  anima l s . I n  Wash ington , Poe lker and Hartwe l l  
( 1 9 7 3 ) es t ima ted an annual ave rage mortal i ty rate  o f  1 5  
t o  1 8  percent ; th is  s tudy included hun t in g , cont rol  
ope rati ons and natural mortal i ty .  A mort al i ty rate o f  14  
percent was  rep o rt e d  by Jonke l and Cowan ( 1 9 7 1 )  for adult  
b e ars in  Mon t ana ; mortal i ty caus e d  by factors o ther  th an 
natural mortal ity  were exclud e d  in this s tudy . The 
e s t imat e d  average annual mo rtal i ty rate o f  2 1 . 7  pe rcent 
for adul ts  in  the GSMNP is hi gher  but in g enera l  ag re e ­
ment with  tho s e  reported i n  other s tudi es . 
B oth intrins i c  and extrins i c  factors  h ave b e en 
ment i one d as popu l at i on regul atory mechan i sms . An inade ­
quat e  supply o f  fal l  food may b e  an e ffect ive ext rins i c  
popu l a t i on regul ator  by l ower ing reproduct i on and c aus ing 
emi grat ion  out of the P ark . Dis pers al  o f  young b e ar s  
outs i de the Park , suppos e dly ca�s e d  by adult  ant agoni sm 
( al thou gh not obs e rved) , i s  a p revi ous ly -ment i oned int rins i c  
1 4 9  
factor . Although not ob s e rved , intras p e c i fic  s tr i fe 
b e tween male s b efore , dur ing , and pe rhaps aft er  b reeding 
i s  a l s o  a po s s i b l e  intr in s i c  factor  regul at ing the 
popu l a t i on .  
The caus e s  o f  natural mortal ity w i th i n  the GSMNP 
remain obs cure . The dens e ve getat i on and lack o f  e asy 
acce s s ib i l i ty to  the b ack - country comb ine to make the 
p rob ab i l i ty of f inding a b e ar that has  died  of natural  
c aus es  very r emo t e . However ,  there  are  data  re l ated to 
b e ar act iv i t i e s  and movements that sugges t s eve ral  
hypoth e s e s  that might exp lain  mo rtal i ty factors . B e ars 
appear to  b e come more res t l e s s  in the fal l  in  the i r  
que s t  for fo od . Th i s  " fa l l shuf fle"  was documente d  and 
d i s cus s ed e ar l i e r  in th i s  s tudy . Schroger  ( 1 9 4 9 ) , S cott  
( 1 9 4 7 ) , and other b i o l og i s ts have documented mas s ive , l ong ­
r ange movement s by b ear s in  the fal l .  Jonkel  and Cowan 
( 19 7 1 )  reported  that only 2 0  pe rcent o f  the cub s r e -
mained i n  the population unt i l  2 years  o f  age and only 
7 of  3 1  sub adult s  remained in the populat i on fo r three 
years . Dis pers al by young b e ars into areas  o f  uns u i tab l e  
b e ar h ab i tat l ikely  adds t o  b e ar mo rt al i ty . B e ars mov ing 
to  roads ides and c ampgrounds are acc i dental ly k i l l e d  by 
v eh i c l e s  and shot by poache rs . Rogers  et  al . ( 1 9 7 4) 
repor t e d  a h i gher  mortal i ty rate for p anhandler  than 
b ack - count ry b ears in Michi gan . F inal ly , transp l ant ing 
1 5 0 
panhandl e r  b e ar s  adds to  morta l i ty .  I n  an attempt to 
find the i r  home area , s ome b e ars  apparent ly roam ain ­
l es s ly and are  often  poached or  oth e rwis e e l iminate d .  
For  examp l e , one adult  mal e  was trans p l anted 6 5  k i l o ­
met ers from i ts c apture point and was k i l l ed e i ght  days 
l ater  near Knoxv i l l e . Knoxvi l le i s  located  ove r  1 0 0  
k i l ome ters  from b oth the cap ture and the tran s p l ant 
point of th i s  b e ar .  
Age and Growth 
The we i gh t s  of 80  b e ars  throughout the spring , 
s umme r ,  and fal l are i l lus t rated in  F i gure 39 . The 
data ind i cate  males grow fas ter  as we l l  as cons i derab ly 
l arger than femal e s . For the inc lus ive ye ars o f  0 . 5  
to 5 . 5 ,  the annual mean g rowth rate fo r the popul a t i on 
was e s t imate d to  b e  1 8 . 4  k i l o g rams /year and 8 . 9  k i l ograms / 
year for mal e s  and femal es , respect ive ly . The average age 
o f  b e ars  in the GSMNP was 7 . 7  years fo r females  and 7 . 2  
ye ars for males . The o ldes t  male  and femal e  t rappe d were 
1 2 . 5 and 1 7 . 5  ye ars o l d , respe c t ive ly . 
The l ar g e s t  male c aptured dur ing the s tudy we i ghed 
2 3 1 . 9  k i l ograms . Mal es attained approx imat ely  one - ha l f  o f  
the ir  g rowth pot ent i al a t  s exual maturity and cont inued to  
grow unt i l  7 to  1 0  ye ars o f  age . 
The large s t  female  c aptured during the s tudy 
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F i gure 39 . Minimum , maximum and ave rage popu l a t i on 
we i gh t s  fo r mal es  and femal e  b e ars  o f  d i fferent age s in  the 
GSMNP during 1 9 7 2 - 7 4 . 
1 5 2  
we i ghe d 9 0 . 9  k i lo grams . Fema l e s  were ne ar ly hal f grown 
at s exual  matur ity . Both male s  and femal es f luc tuated  
the i r  weight after  approach ing growth potent i al . The 
degree  of we i ght  fluctuat ion depended on the ind ividual , 
s eas on , and ava i l ab l e  food  supply . 
The re was la rge var i at ion b e tween ind iv idual s  o f  
the s ame s ex and age , e s pe c i a l l y  among males . For  
examp l e , the  we i gh t s  o f  males  6 . 5  years  of age vari ed 
from 7 7 . 3  t o  1 9 0 . 9  k i lograms , a di fference o f  2 4 7  
p ercent . The s e  results  agree that w e i gh t  i s  no t a rel i ­
ab l e  character  for aging b l ack b e ar s . The var i at i on 
b e twe en female s of  the s ame age c l as s  was les s but s t i l l  
an unre l i ab l e  ch aracte r is t i c  o f  age ; one 4 7 . 7 k i l o gram 
femal e  was 5 . 5 y e ars  o l d  wh i l e  ano ther  4 7 . 7  k i l ogram 
fema l e  was 1 6 . 5  ye ars old . 
Annual w e i ght changes  o f  1 2  males  and e i ght  females  
cap ture d wi thin 30  cal endar days o f  di ffe rent years  are 
shown in F i gure s 40 and 41 and Tab l e 1 4 . One mal e  
increas e d  in  we i gh t  from 5 . 9  k i lo grams a s  a cub to  7 0 . 5  
k i l ograms two ye ars late r .  One yearl ing mal e , w e i gh ing 
2 7 . 3  k i l ograms , approximately  doub l e d  h i s  we ight one 
ye ar l at er .  A 2 . 5  year o l d  mal e  gaine d from 3 2 . 7  to 6 3 . 6  
k i lo grams wh i l e  anothe r sub adul t ( 3 . 5 ye ars old)  increas ed 
from 7 7 . 3  to  1 1 8  k i l ograms in  one year . The es t imat e d  
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F i gure 4 0 . We ight changes o f  individual  ma les  
c ap tured within 3 0  cal endar days  in di fferent ye ars in 
the GSMNP . 
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F i gure 4 1 .  We i gh t  change s o f  individual fema l e s  c ap tured  
in di ffe rent years  in  the GSMNP . 1-' Ul 
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TABLE 1 4 . We i ght changes  o f  ind ividual b e ars  at var ious 
t imes o f  the year and b e tween years in the GSMNP . 
-·-·1 rst  • u l l s equc n t  
Cagture CaEture ( s )  We i gh t  L o s s  Percent 
B e a r  IIC l ght lle 1 ght N o .  o f  or Gain Wc i r. h t  
!';o , �C'X nnt o ( K i  J osrams ) A so nate  (Kl 1o�;;rurns) lJU�S ( K l l osrams J Ch an(!.<e 
Y 3 0  F 7 - 6 - 7 2  5 4 . 4  4 . 5  7 - 2 7 - 7 3  (, 8 . 0 3 8 6  + 1 3 . 6  + 2 5  
B 5 9 F 7 - 1 2 - 7 2  9 . 1  1 . 5  6 - 2 1 - 7 3  2 2 .  7 3 4 4  + 1 3 . 1\  + 13 0  
9 - 1 3 - 7 4 2 7 . 2  5 3  + 4 . 5 + 2 0  
R 5 3  F 6 - 1 9 - 7 3 3 2 . 7  4 . 5  9 - 1 2 - 7 3 4 3 . 1 5 4  - 1 0 . 4  + 3 2  
6 - 2 6 - 7 4 4 0 . 8  3 1 8  - 2 . 3  - 5  
¥5 2 F 7 - 3 - 7 3  3 2 . 2 4 . 5  9 - 2 � - 7 :1  4 5 . 0  8 4  + 1 3 .  i + . U  
6 - 1 6 - 7 4 4 5 . 0  2 9 5  0 0 
1\ 5 4  F 7 - 4 - 7 3  4 5 . 0  6 . 5  7 - 1 0 - 7 4  3 8 . 6  3 7 1  - 6 . 8  - 1 5  
Y56 F 7 - 5 - 7 3  4 6 , 7  1 6 , 5  7 - 5 - 7 4 5 2 . 1  3 6 5  + !:1 . 4  + 1 2  
WbO F 7 - 1 8 - 7 3  2 9 .  5 6 , 5  8 - 2 0 - 7 4 4 3 . 1  39 8 + 1 3 . 6 + 4 6  
R6 7 F 9 - 4 - 7 3 . 34 . 0  4 .  5 6 - 1 5 - 7 4 34 , 0  2 84 0 0 
B 36 �I s - 3tl - 6 9  1 36 . 1 s . s  9 - 1 - 6 9 1 5 8 . 7  9 4  + 2 2 . 7  + 1 7 
5 - 8 - 7 0 1 4 4 . 7  2 5 0  - 1 4 . 1  - 1 0  
8 - 1 3 - 7 0 1 5 8 . 7  9 7  + 1 4  . 1  + 9  
5 - 2 4 - 7 1  1 5 8 . 7  2 8 4  0 0 
8 - l l -.7 2 1 4 4 . 2  4 4 6 - 1 4 .  5 - 9  
Y 3 7  �I 8 - 5 - 7 0  9 0 . 7  4 . 5  8 - 4 - 7 2  l l S .  7 7 2 9  + 2 5 . 0  + 2 3  
Y 3 5  M 8 · 1 2 - 7 0 1 9 0 . 5 6 . 5  8 - 4 - 7 2 1 6 5 . 6  7 2 2  - 2 5 . 0  - 1 3  
R39 M 8 - 1 7 - 7 0  1 7 0 . 1  8 . 5  8 - 1 7 - 7 1  1 9 0 . 5  36 5 + 2 0 . 4  + 1 2  
8 - 3 - 7 2  1 8 1 . 4  3 5 1  - 9 . 1  + 5  
8 - 2 3 - 7 2  1 8 8 . 2  2 0  + 6 . 8  +4 
Y 2 6  M 6 - 2 6 · 7 0 9 5 . 7  9 . 5  8 - 7 - 7 0 9 7 . 5 4 2  + 1 . 8 + 2  
6 - 6 - 7 1 1 0 0 . 0  3 0 0  + 2 . 3  + 2  
6 - 9 - 7 2  1 5 7 . 4  3 6 8  + 5 7 , 6  + 5 8  
8 - 2 3 - 7 2  1 5 5 . 1  7 5  - 2 .  3 - 1  
6 - l l - 7 3 1 2 7 . 0  2 9 2  - 1 9 .  1 - 1 2  
8 - 3 - 7 3 1 4 5 , 2  5 3  + 1 8 . 1  + 1 4  
R 3 1  H 7 - 2 8 - 7 2  5 . 9  • 5 1 0 - 2 0 - 7 4 70 , 3  4 4 9  + 6 4 . 4  + 1 0 9 2  
l\8 �I 5 - 2 4 - 7 2  1 7 4 .  2 6 . 5 6 - 1 3 - 7 2  1 5 8 . 7  2 0  - 1 5 . 4  - 9  
7 - 'J - 7 2  1 5 2 . 9  3 0  - 5 . 9 - 4  
Y 2 7  M 7 - 1 - 7 1  7 7 . 1 3 . 5 6 - 1 4 - 7 2  l l 7  . 9  3 4 9  + 4 0 . 8  + 5 3  
8 - 1 7 - 7 2  1 4 1 . 5  6 4  + 1 9 . 1  + 1 6  
Y 3 1  M 7 - 1 3 - 7 2  2 7 . 2 1 . 5  6 - 1 6 - 7 4 5 4 . 4  3 3 8  + 2 7 . 2  + 50 
R26 M 6 - 2 0 - 7 2 1 1 3 . 4  4 . 5  7 - 1 1 - 7 2  9 0 . 7  2 1  - 2 1 . 3  - 1 9  
6 - 2 9 - 7 3  1 1 0 . 2  3 5 3  + 1 8 . 1  + 2 0 
6 - 1 9 - 7 4  1 0 0 . 0  3 5 5  - 1 0 . 4  - 9  
Y6 4 M 7 - 24 - 7 3 3 3 . 1 2 . 5  8 - 9 - 7 3  36 . 3  1 6  + 3 . 2  + 1 0  
6 - 2 2 - 7 4 6 3 . 5  3 1 7  + 2 7 . 2  + 7 5  
\�5 8  �� 6 - 2 5 - 7 4  6 1 . 2  3 . 5  9 - 1 1 - 7 4 56 . 7 7 8  - 4 .  5 - 7  
B 2 6  M 7 - 1 - 7 1  7 7 . 1  3 . 5  6 - 1 4 - 7 2  1 1 7 . 9  3 4 9  + 4 0 . 8  + 5 3  
6 - 1 7 - 7 3 1 4 5 . 2  3 6 8  + 2 7 . 2  + 2 3 
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ave rage wei ght gain for adul t male s  was only 3 . 7  k i l o ­
grams /year but i s  rather  me aningl e s s  when dis cus s ing 
indivi dual b e ars  due to  the h i gh var i ab i l i ty . However , 
i t  doe s  i l lus trate that wh i l e  weights  o f  individual 
adu l t  males  do fluctuat e , the net weight change of the 
adul t  male  cohort is r e l at ive ly smal l and may , in fact , 
b e  negat ive . 
The ext reme w e i ght var i at i on among b e ars o f  the 
s ame age and s ex is l ikely  due to a comb inat i on o f  
fac tors . Many b e ars  are l ikely  sma l le r  o r  l arger th an 
o ther  indiv iduals  due s imply to  gene t i c  var i ab i l i ty . 
Howeve r ,  env i ronmental s t re s s e s  and food s carc i ty may 
a l s o  b e  resp ons i b l e  for indiv i dual var i at i ons . To t e s t  
the hypothe s i s  that envi ronment al s tres s e s  l im i t  growth , 
a compar i s on was made b e twe en fre e - roaming and two 
p enne d fema l e  b e ar s  in the GSMNP . The penne d b e ars 
were c ap tured as cub s in the b ack - count ry o f  the GSMNP 
and we re , therefore , from the s ame populat ion gene pool . 
Th ere was a sub s t an t i a l  d i fference b e twe en the pen­
re ared and free - roaming b e ars ; fre e - ro aming b e ar s  we i ghed 
only 2 3  pe rcent as much as the pen - reared b e ar s  at 1 . 5  
ye ars o f  age and 2 9  percent at 2 . 5  y ears ( Fi gure 4 2 ) . 
Thes e data are inconclus ive due t o  such a sma l l  s amp l e , 
but s ugges t environmental  s t res s es o f  food s carc i ty , 
nut r i t i on ,  food  s earching , e tc . , may sub s tan t i a l ly l imi t 
growth . 
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F i gure 4 2 .  Ave rage  we i gh t s  o f  fre e - roaming females  and two p enned female  
b l ack b e a r s i n  the  G S MN P . 
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The penne d b e ar s  gained we i ght mos t rap i dly in  the 
fa l l  and then went through a period o f  we i ght  reduct i on 
during the winter . Food was avai l ab l e  at al l s easons and 
s o  any chang e in food consumpt ion was ini t i at e d  by the 
b ear ; b e ars vo luntar i ly incre ased  food  consump t i on in the 
fal l and fas ted  dur ing the winte r .  Seas onal a l t e rat i ons 
o f  feeding b ehav i or in the s e  b e ars  appeared to b e  an 
innat e b ehavioral  res pons e and support  the hypothes i s  
that fal l i s  a c r i t ical  t ime fo r food consump t ion , and ,  
therefo re , foods avai l ab l e i n  the f a l l  are c r i t ic a l . I t  
a l s o  suppor t s  the hypothe s is that denning may b e  con­
t ro l l e d  more b y  fo od s at i e ty rather  than dire c t ly by 
o ther envi ronment al  cond i t i ons  such as we ather . 
S e as ona l  We i ght  Changes 
C apture d b ears were we i ghed a total  of  1 3 4  t imes 
throughout the spr ing , s ummer , and fal l .  The s e  we i ghts  
y i e l ded info rma t ion on  the  populat i on as  a who l e  but 
o ffered  only p i eces  o f  informat ion concerning the s e as onal  
fluctua t i ons  o f  indiv i dual b e ars . The we i ght  changes of  
b e ars  wh i ch were we i ghed  more than one t ime are pres ented 
in  Tab l e  1 4 , page 1 5 4 ( only b e ars of known age are 
inc lud e d) . The re was a general t rend fo r b e ars to  gain 
we i ght  from summer to fal l .  For  examp l e , b e ar R53 , a 
4 . 5 ye ar o l d  female ,  gained from 3 3  to  4 3  k i l ograms 
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( 3 2 percent increas e )  dur ing the p er i od from June 1 9  to 
Septemb e r  1 2 .  The large s t  percent age gain fo r mal e s  
( 1 7  pe rcent) w a s  a n  8 . 5  year  o l d  (bear  B 3 6 )  increas ing 
fron 1 36 to 1 59 k i l ograms dur ing the pe r i od from July 3 0  
to  Septemb e r  1 .  
Average monthly we i ghts  o f  adul t  males showe d a 1 9  
pe rcent dr op from June t o  July and a general  trend o f  
weight  increas e th e remaining summer and fal l ( F i gure 4 3 ) . 
Adult  female s showed th e s ame gene ral  t rend except we ight 
fluctua t ion was l e s s  and no weight  los s was r ecorded in 
the s p ring . 
The we i ght  l o s s  o f  mal e s  from June to July may b e  
att r ibuted to  two factors . Adul t mal es  l ike ly s pend 
l i t t l e  t ime eat ing during the mat ing s e a s on .  Evi dence 
fo r thi s  b eh avioral  phenomenon is par t i a l ly sub s tan t i ated 
by the drop in  the numb e r  o f  s cat found on predet ermined 
index t r ai l s  ( T ab l e  1 5 )  . 
Nut r i t ion dur ing the s pr ing and e arly summe r may 
a l s o  b e  par t i al ly respons ible  fo r b e ar s  not g a in ing we i gh t  
dur ing the spring . A l ow nut rit ional level may b e  caus ing 
a "ne g at ive fo raging p e r iod" when b e ars  are feedin g  but 
s t i l l  l o s ing we i ght . B e ars , coming from an evo luti onary 
l ine o f  carnivores , have a r e l at ive ly shorter  d i ge s t ive 
tract  than mos t mammal i an herb ivores (Hat l er , 1 9 6 7 ) . 
Th i s  appears t o  l im i t  the diges t ib i l i ty o f  herb aceous s t ems 
1 6 0  
3 5 0 ( 1 59 . 1} a = s amp 1 e  s i z e  
3 5 5 . 0  
( 1 6 1 . 4) 
3 0 0 ( 1 36 . 4) l t-la 1 e s  
I ( 3 4) 
i 
2 5 0 ( 1 1 3 . 6) �  ( 2 7)  a 
1 4 2 . 6� 
,.., 
( 1 1 0 . 3) 
5 II) a 2 0 0  ( 9 1 . ·0 )  I 2 1 1 . 3  "' l ( 9 6 . 0) Cl) I 0 I 1 9 5 . 9  .-1 I '" ( 89 . 0)  � ,_. 
II) 1 5 0 ( 6 8 . 2) '"0 1 c:: Fema l e s  � 0 p. ( 1 4 )  ( 8 )  --.. 
1 2 0 . 3 1 2 2 . 5  
1 0 0 (4 5 . 5) 1 0 8 . 5  ( 5 4 . 7)  ( 5 5
. 7 ) 
1 0 5 . 9  
( 4 8 . 1) ( 4 9 . 5)  
5 0 ( 2 2 . 7) 
I •' 
l ,----- - --,---0 
June July Augus t S e p temb e r  O c t ob e r  Nov emb e r  
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F i gure 4 3 . Seas onal  we i ght change s  o f  adul t mal e s  and 
femal e s  in the GSMNP dur ing 1 9 70 - 1 9 7 4 . 
Date 
Apr .  4 
Apr.  18 
May 2 
May 16 
May 30 
June 13  
June 27 
July 11 
July 25 
Aug. 8 
Aug . 22  
Sept . 5 
Sept . 19 
Oct . 3 
Oct . 17  
Oct . 31 
Total or 
Average 
TABLE 1 5 .  H iking dat e s  and numbe rs o f  s cat 
located  al ong t ra i l s  in  the GSMNP 
NUillber Number Niiiriber 
of Routes of Trails Miles of Scat 
Taken Taken Covered Located Scat/Mile 
4 8 75 0 0 
3 6 51 4 0 . 078 
9 17  160 5 0 . 031 
9 18 167 4 0 . 024 
10 19 180 23 0 . 127 
9 17 163 17  0 . 104 
10 19 180 15 0 . 083 
7 13 123 27 0 . 219 
10 19 180 17 0 . 094 
7 14 126 11 0 . 0 87 
10 19 180 41 0 . 227 
9 17 166 29 0 . 174 
8 15  133 28 0 . 210 
10 19 180 40 0 . 220 
10 19 180 7 0 . 038 
7 14 119 4 0 . 033 
132 263 2 , 363 272 0 . 115  
1 6 1  
Miles/Scat 
0 
12 . 75 
32 . 0  
41 . 8  
7 . 8  
9 . 59 
12 . 0  
4 . 5  
10 . 6  
11 . 4 5  
4 . 4  
5 . 7  
4 . 7  
4 . 5 
25 . 7  
29 . 8  
8 . 69 
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and l e aves . The general he rb aceous feeding b ehavior  o f  
b e ar ( B e eman and Pe l ton , 1 9 7 5 ) i s  evolut ionari ly more 
advanced than evo lution o f  the di ges t ive sys t em ; many 
foods appe ar unal t ered after the d i ges t ive p roces s .  
Th i s  i s  espec i a l ly preval ent in  the s pr ing when the 
foods are l argely g ras s and other he rb aceous s terns and 
l e aves . Dur ing the summer and fal l , b e ars  in the GSMNP 
a l t e r  the ir  food hab its  to the more nut r i t ious fruits  
and nut s . 
Adul t femal e s  gained an es t imat ed ave rage o f  3 
pe rcent from June to  July . They are l ikely eating in  
the  s ame nut r i t i onal p l ane as mal e s  but may not  b e  
alte r ing the i r  feedin g  b ehavior  during the mat ing  s e as on . 
Th i s  may exp l ain  the s l i ght  we i ght change o f  femal e s  
from June to  July . 
Reproduc t i on 
The female  b l ack b e ar has s e as onal cons t ant es trus 
and has the poten t i al to b reed  in a l t e rnate ye ars after 
reach ing s exual maturity ( E r i ck s on et  al . ,  1 9 6 4 ) . There 
i s  sub s t an t i al evidence that b ears breed  in l ate  June or 
early July (Wims att , 1 9 6 3 ) . Howeve r ,  s ome s tudies  have 
indicated  reproduct ion may extend into Augus t ( Knuds en , 
1 9 6 1 ;  J onke l and Cowan , 1 9 7 1 ) . I n  the GSMNP the earl i e s t  
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and l at e s t  record o f  b r eeding act ivity was June 1 7  and 
Augus t 1 7 , respect ively . 
Wh i l e  b reeding l ikely  does  peak in July , future 
s tudi e s  may show the b re eding s e as on extending into 
Augus t .  S ince the b ear i s  a s eas onal b reeder and under 
no cond i t ions c an a s e c ond l i t t e r  be propagated  nor can 
remat ing occur i f  pregnancy fai ls , the l eng th o f  the 
b reeding s e as on has l i t t l e  s igni f i c ance in  de termining 
rep roduct ive rate . 
F rom 1 9 7 0  through 1 9 7 4 , 8 1  di ffe rent b l ack b e ar 
l i t ters  were obs e rved in the GSMNP . Th e s e  field  ob s e rva­
t i ons totaled  1 7 0 cub s  (Appendix D)  for  an  e s t imated 
ave rage l it te r  s i z e  of 2 . 1 cub s ( T ab le 1 6 ) . Twins were 
the mos t  frequent l i tter  s i ze ( 5 2  percent ) fo l l owed by 
triple t s  ( 2 3  percent ) , s ingle tons ( 2 1  percent)  and 
quadrupl e t s  ( 4  percent) . One l i t t e r  of five was reported 
but not documented  by a memb e r  of  the r e s e arch team and 
was no t include d in the calculat i ons . 
I t  i s  intere s t ing to  no te  that the es t ima ted  
l i tter  s i z e from corpora lut e a  count s in areas adj acent 
to the P ark from North C aro l ina during the s ame t ime 
pe r i o d  was 2 . 2 ( Co l l ins , 1 9 7 3 ) . Th i s  i s  ne arly the s ame 
as in the GSMNP b as e d  on f i e l d  ob s e rvat i ons  o f  cub s . 
Equal counts o f  corpora lutea and cub s ( S  to  1 0  months 
o l d) pos s ib ly indicate e i ther  comp l e t e  survival or  comp l e t e  
TABLE 1 6 . Di ffe rent b lack b e ar l i tters ob s erved in 
the GSMNP from 1 9 7 0 through 1 9 7 4  
1 6 4  
To tal Tot al Average 
L i t ter  S i z e  Numb e r  of  Numb e r  of  L i t ter  
Year  1 2 3 4 L i t te rs Cub s S i z e  
1 9 7 0  5 8 4 2 1 9  4 1  2 .  2 
1 9 7 1  2 8 5 0 1 5  3 3  2 .  2 
1 9 7 2  5 1 4  2 0 2 1  3 9  1 . 9  
1 9 7 3  5 6 2 0 1 3  2 3  1 . 8  
1 9 7 4  0 6 6 1 1 3  3 4  2 . 6  
Total  1 7  4 2  1 9  3 8 1  1 7 0  2 . 1  
mortal i ty (pre - o r  po s tnatal i ty) o f  a l i tte r .  I n  other 
words , it appears  uncommon for only par t  o f  a l i tter  to 
be lo s t . 
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A compar i s on o f  the l i t ter  s i z e s  b e tween vari ous 
geographical  areas includes a range from 1 . 8  to 2 . 6  
( T ab l e  1 7 ) . At firs t g l ance this appe ars to b e  a narrow 
range . Howeve r ,  i n  animals  w i th a l ow b i o t i c  po tent i a l , 
Craigh e ad e t  al . ( 1 9 74 )  have mathema t i cal ly i l lus trated 
that a very sma l l  reproduc t ive change can great ly a l t er 
the s t ab i l i ty o f  popul at i ons  with l ow b io t i c  potent i al . 
Thus , the r ange o f  1 . 8  to  2 . 6  ( 1 4 4  pe rcent increas e )  
can b e  s i gni fi cant . 
The GSMNP has a re l a t ively dens e b e ar populati on 
and femal e s  a re l at ive ly sma l l  ave rage l i tter  s i z e . By 
comparing s tud i e s  where b o th average l i tter  s i z e and 
popul at ion den s i ty are known , the re appeared to b e  an 
inve rs e re l at i onship  b e tween thes e  two factors ( F i gure 
4 4 ) . Howeve r ,  the techniques  of e s t imat ing b o th l i tter  
s i z e and popul a t i on den s i ty varied  from s tudy t o  s tudy 
and may influence th i s  c ompar i s on . 
Reproduct ive s t atus was det e rmine d on 4 6  d i ffe rent 
femal e s . Th irty - e i ght of thes e  b e ar s  ( 8 2 . 6  percent)  we re 
b arren and the other  1 7 . 4 percent had cub s  during June to  
Septemb e r .  The  reproduc t ive h i s t o r i es o f  10  adult  femal e  
b e ars  captured in  two o r  more  years i s  pres ented i n  
1 6 6  
TABLE 1 7 .  A compar i s on o f  b l ack b e ar l i tter  s i z e 
b e tween var ious geograph i cal areas o f  North Ame r i ca 
Method of 
Geographical Average Detennining 
Studz: Location Litter Size Litter Size 
Hatler (1967) Alaska 1 .  73 Field count 
Spencer ( 1955) Maine 2 . 4  Field count 
Poelker and Hartwell 
(1973) Washington 1 . 9  Corpora lutea 
Jonkel and Cowan (1971) Montana 1 . 8  Field count 
Erickson et al . ( 1964) Michigan 2 . 15 Field count 
Stickley ( 1961) Virginia 2 . 6  Corpora albicantia 
Collins (1973) North Carolina 2 . 2  Corpora lutea 
Harlow (1961) Florida 2 . 2  Field count 
Beeman Great Smoky 2 . 1  Field count 
Mountains 
National Park 
6 
a=Jonkel  and Cowan ( 1 9 7 1 )  
b=Poelker  and H artwe l l  
( 1 9 7 3 ) 
c=E r i cks on et  al . ( 1 9 6 4 )  
d=Spencer ( 1 9 5 5 ) 
e = S t i ckl ey ( 1 9 6 1 )  
Montana a 
Wash ingtonb GSMNP 
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L i t t e r  S i z e  
F i gure 4 4 . Rel at i on s h ip o f  l i t ter  s i z e and 
populat ion dens ity  in b l ack b e ar s tudi e s  conducted 
in  vari ous geograph ical  areas . 
T ab l e  1 8 .  Bear  R6 comp l i e s  w i th the b e l i e f  that b l ack 
b e ars  p roduce a l i t ter in a l t e rnate ye ars ; f ive ye ars 
of data  show t h i s  b ear produc e d  two l i tters . S i x  other 
adul t  females of  known age w i th two years ' c apture data 
we re b arren b oth years . I n  addi t i on ,  two mo re fema l e s  
that we re thought ( al though not  documented by the 
c ementum- annul i  t e chnique) to  be adul t s , were b arren 
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for two cons e cut ive years . The s e  data s ugge s t  frequency 
of l i t te r  b e ar ing in the G SMNP is far b e l ow the b io t i c  
potent i al . 
D i s cus s i on o f  Popu l ation Characte ris t ics  
Whi l e  the  f inal p opu l at ion e s t ima tes  o f  s ex rati o ,  
age dis tribut i on , survival rate , growth , and reproduc t i on 
in th i s  s tudy may not withs t and c r i t i c a l  analys i s , they 
are the b e s t  information avai l ab l e and are the only 
des cr i p t i on o f  the b e ar popul ation in the GSMNP . As 
res e ar ch cont inues in the GSMNP and more data are 
accumu l ated , the results  wi l l  be improved upon and a 
more c r i t ic a l  review o f  idea  and hypothes i s can b e  made . 
By us ing a radioactive tagged fe ces  me thod , Marcum 
( 19 7 4 )  was ab l e  t o  e s t imate the b l ack b ear populat ion  in  
a 3 6 , 4 3 7  hectares  ( 1 40  m i 2 ) area o f  the  Park at 1 b e ar/ 2 7 5  
he c t ares  ( 1 . 0 6 m i 2) .  W i t h in one 4 40 5  hectare ( 4 0  mi 2 ) 
are a , Marcum found one subpopulat i on o f  1 b e ar / 1 0 9  hectares  
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TABLE 1 8 .  Rep roduct ive h i s t ory o f  adu l t  fema l e  b e ars 
in  the GSMNP during 1 9 7 0  through 1 9 7 4  
Bear  Number  Year  Age Cub s 
R 5 6  1 9 7 0  Unknown 0 
1 9 7 1  Unknown 2 
1 9 7 2  Unknown 0 
1 9 7 3  Unknown 2 
1 9 7 4 Unknown 0 
W1 1 9 7 0  Unknown 0 
1 9 7 1  Unknown 0 
W4 2 1 9 7 2  Unknown 1 
1 9 7 3  Unknown 0 
R6 7 1 9 7 3  4 . 5  0 
1 9 7 4 5 . 5  0 
W6 0 1 9 7 3  6 . 5 0 
1 9 7 4 7 .  5 0 
Y 5 6  1 9 7 3  1 6 . 5  0 
1 9 7 4  1 7 . 5  0 
B 5 4  1 9 7 3  6 . 5 0 
1 9 7 4  7 . 5  0 
R 5 3  1 9 7 3  4 . 5  0 
1 9 7 4  5 .  5 0 
B 5 0  1 9 7 2  8 .  5 1 
1 9 7 3  9 .  5 0 
Y 3 0  1 9 7 2  4 . 5 0 
1 9 7 3  5 .  5 0 
( 0 . 4 2 m i 2 ) .  This  dens i ty i s  h i gher  than e s t imated 
dens i t ie s  in M i ch i gan ( E r icks on et al . ,  1 9 6 4 ) , Ye l l ow ­
s tone Nat i onal Park (B arnes and Bray , 1 9 6 7 ) , Maine 
( Spencer , 1 9 5 5 ) , and Virginia  ( S t i ck l ey , 1 9 6 1 )  ( T ab l e  
1 9 ) . Jonke l and C owan ( 19 7 1 )  es t imat e d  a b l ack b e ar 
dens i ty of  1 b ear pe r 2 0 7  hec t ares ( 0 . 8  mi 2 ) in  
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Mont ana that dec l ine d to  1 b e ar pe r 5 1 8  hectares ( 2  mi 2 ) 
in  five year s . Al s o , Kemp ( 19 7 0) e s t imat e d  a bear  
popu l at i on in  A lb erta  o f  1 b e ar per  2 5 9 hect ares ( 1  mi 2 ) .  
The Albe rta b e ar popul a t i on , l ike the b e ar populat i on of  
the GSMNP , i s  not exp l o i te d  by hunting . The Montana 
popul at ion has only l i ght hunting exp l o it at i on . 
C ompar is ons o f  b e ar dens i t i e s  from one area to  
ano ther  are not conc lus ive unle s s  the census techni que s 
and o ther  env i ronment al component s are dis cus s e d .  F o r  
examp l e , a sub j ect ive j udgment o f  b e ar dens i ty b y  us ing 
b e ar s ign may y i e ld very di ffe rent results  from us ing a 
marke d/unmarked rat i o  techni que . A l s o , as shown by 
Marc�m ( 19 7 4 ) , concentrat i ons  o f  b e ars wi thin a popu l at i on 
may v.ary within  an are a due to  hab i tat  var i a t i ons . 
The e s t imates  of  mos t wi ldl i fe populat i ons are 
subj ect  to b i as .  Es t imat e s  us ing t r app ing res u l ts are 
b i as e d  by " tr ap pronene s s "  or  " trap shynes s" of certain 
individual animal s .  E s t imates  us ing f i e l d  ob s e rvat ions 
can b e  d i s torted  by some individuals  ( i . e . , femal e w i th 
TAB LE 1 9 . Popul at i on den s i ty of  the b l ack b e ar 
popu l at io n  in the GSMNP c ompare d  with that o f  
o ther  geograph i cal areas 
Are a  Dens i ty o f  B e ars 
Yel l ow s t one 1 / 2 0 . 7  mi 2 to 
Nat . P arka 1 / 1 . 4  mi 2 
Was h in gtonb l /mi 2 
Mainec 1 / 5 - 6 mi 2 
Virginiad 1 / 3 . 9  mi 2 
Montanae 1 / 0 . 8  mi 2 to  
1 / 2  mi 2 
GSMNP 1 / 1 . 0 6 mi 2 
( ent i re s tudy 
a re a) 
1 / 0 . 4 2 mi 2 
( area  of  radio ­
t r ack ing) 
Census Me thod 
F i e l d  ob s ervat ions o f  
tagged and unt agged 
b e ars 
Trapping per uni t  area 
Various me thods 
Que s t ionnai res to  game 
wardens 
Spo t  census 
Radio ;act ive tagged 
feces  
aB arne s  and B ray ( 19 6 7 ) . 
b poelker  and Har twe l l  ( 19 7 3 ) . 
cspencer  ( 1 9 5 5 ) . 
dS t i ck l ey ( 1 9 5 7 ) . 
eJonk e l  and Cowan ( 19 7 1 ) . 
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cub s )  b e ing more e as i ly s e en than o ther  indiv i dua l s  o f  
the popul at i on .  Any b i as caus e d  by v i s u a l  ob s e rvati ons 
in  th is s tudy were e l imina ted by us ing rad i o - i s o tope 
t agged  feces fo r de t ermining ratios  of marke d  and 
unmarked an ima l s . 
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H igh b e ar popu l at i on dens i t ie s  are us ual ly as s oc i ­
ated  wi th dive rs e hab i tat (Jonk e l  and Cowan , 19 7 1 ; Kemp , 
1 9 7 0 ; B arne s  and B ray , 1 9 6 7 ) . A d iver s e  h ab i t at g ive s 
a variety  o f  food  i t ems to  s e l e ct and reduces  the b e ar ' s  
dependence on a few food types . As de s cr ib ed e ar l i e r , 
the GSMNP o ffers an ext reme ly dive rs e  vegetat i on pat t ern . 
With the s teep s l opes , narrow val l eys  and di fferent 
exposures o f  the Park , an interspe rs i on of the vari ous 
fores t types is found . 
B ear dens i t i e s  and the ir fluctuat ions have inter ­
e s ted  hunters and b i o l o g i s ts for  a l ong t ime . S c o t t  
( 1 9 4 7 ) s t at e d  that b ear popu l at ions are n o t  unl ike o the r 
g ame s p e c i e s  and fluc tuat e  regularly . Schroge r ( 1 9 4 9 )  
dis cus s e s  b e ar i rrup t i ons i n  the e ar l i e r  part o f  th i s  
c entury in the upper  Mi s s i s s ippi drainages . Dur ing thes e  
i rrup t iv e  ye ars , S chroger  no ted  gray s quirre l s  ( S c iurus 
caro l ineus i s )  were als o migrat ing durin g the fal l o f  the 
year . He conc luded  b e ar irrup t ions were emi grat ions th at 
we re co rre l ated  w i th a l ack of fal l  food . Troyer and 
Hens e l  ( 1 9 6 1 )  sug ge s ted that food i s  the mos t  important 
factor  regul at ing b ear popul at i ons . Spencer ( 1 9 5 5 ) 
found food abundance affected  b lack b e ar abund anc e  in 
Maine . 
I n  the GSMNP th e re is  a wide vari e ty o f  food 
i tems ava i l ab l e  to  the b l ack b e ar except in the l ate  
fal l ( B e eman and P e l ton , 1 9 7 5 ) . Acorns , h ickory nut s 
and b e e chnut s are the s t ap l e  food i t ems during th i s  
s e as on .  The s e  thre e mas t p roducers  are incons i s tent 
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from year  to ye ar ( B ake r ,  1 9 50 : 1 9 2 - 1 9 3 ) . Dur ing thes e 
periods o f  mas t  s carcity , the numb e r  o f  b e ar s  ente ring 
communi t ie s  and p rivate res idences surrounding the Park 
gre atly increas es  (Beeman and P e l ton , 1 9 7 5 ) . Thes e  b ears 
are us ually k i l l e d  or  captured and remove d  to a wi ldl i fe 
management are a outs i de the GSMNP . Undoub tedly , this  
periodic  emi grat i on and l os s  o f  the  b e ars coming 
o r i g inal ly from the Park is  one me ans by wh i ch the popu ­
l at i on is  regul ated . 
The pe r i od ic mas t  fai lures  ment ione d ab ove may 
have o ther e ffects  on the popul at ion b e s i des  emi gration . 
A few b e ars were capture d in the spring that were ex ­
t reme ly th in and appeared to  b e  malnourished . The s e  
b e ars  were p o s s ib ly more vulne rab l e  to  de cimat in g  fac tors  
dur ing the s pring . Very l ike ly , the dec imat in g factors 
are more p ronounced in the sp ring th an dur ing the denning 
p e r i od . Wh i l e  the denning period  caus e s  a sub s tan t i al 
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drain o n  a b e ar ' s ene rgy res erves , the records show that 
mal e  b e ars are s t i l l  los ing we ight during the s pr ing 
( inadequat e data are ava i l ab l e  for femal e s ) . The s p r ing 
foods o f  gras s and other herb aceous p l ants  ( B e eman and 
P e l ton , 19 7 5 ) are le s s  adequate than summe r and fal l  
fo ods for  ful fi l l ing the energy requi rements o f  a b e ar ' s  
movements and act i v i t ie s . Thi s  annual pat te rn o f  b o dy 
condi ti on sugges ts  that the amount o f  ene rgy res e rves 
s t ored  in the fal l is important in the winter  but pe rh aps  
even mo re c r i t i c a l  dur ing the spring . The b ody condi t i on 
o f  b e ar s  in the s p r ing i s  prob ab ly p redetermine d  in the 
fa l l  wh en mo re nut r i t i ous foods are ava i l ab l e .  
Penne d b e ars  th at are ma int a ined on a h i gh nutri ­
t ional p l ane g row much more r ap i dly and mature s e xual ly 
s oone r than mos t b e ars  in the wi l d .  The two female  cub s  
ab andone d i n  the GSMNP when only two months o l d  and 
maintained in p ens came in e s t rus at 2 . 5  years . Add i ­
t ional ly , s ome o f  the femal e s  maintained in pens in 
North C ar o l ina bred  at 2 . 5  ye ars of age ( A .  E .  Ammons , 
p e r s onal  commun icat i ons ) .  Potent i a l ly , b e ars can b reed 
in a l t e rnate years ; one b e ar ( R6 )  in the GSMNP did , but 
many o thers did not . 
B e s ides the qu a l i ty o f  the hab i tat  b e ing importan t , 
the annual growing s e as on a l s o  det ermines s exual  matur i ty . 
Jonke l and Cowan ( 19 7 1 )  repor t ed good b e ar hab i tat  in 
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Montana but a short growing s e as on . The s e  authors found 
no b e ars  in e s t rus younger th an 4 . 5  ye ars o l d  and no 
succes s ful l i tters  produced b y  b e ars younger than 6 . 5 
ye ars o l d .  I n  Was h ington one - th i rd o f  the 3 . 5  year old  
female s  b re d  ( P o e lker and H artwe l l , 1 9 7 3 ) . Th es e dat a 
were c o l lected  by corpora lut e a  count s ;  there fore , the 
succes s  of partur i t ion and rearin g  young was unknown . 
I n  North C ar o l ina , 8 0  pe r cent o f  the 3 . 5  year o l d  
femal e s  had act ive corpora  lutea  ( Co l l ins , 1 9 7 3 ) . Thes e 
results  sugges t that female b e ars in the more s outhern 
l at i tude s  mature s exual ly s o one r than in the more  
northern l a t i tude s . Thi s  i s  l ike ly a reflection  o f  a 
l onger g rowing s e as on in the s outhern l at i tudes  r ather 
than inferior  hab i t at of the northern l at i tude s . 
From the pre l iminary data avai l ab l e there  app e ars  
to  b e  a l arge d i s c repancy b e twe en the pe rcentage o f  
fema l e s  with act ive corpora lut ea in the fal l and the 
percen t age of femal e s  with cub s the fo l l owing s umme r .  
For examp l e , in  Washington 2 6  percent o f  the femal es 
capture d ove r a three - year  period  were found in  an es trus 
cond i t i on ( Poelker  and Har twe l l , 1 9 7 3 ) . Howeve r ,  only 1 6  
percent o f  the adult  fema l e s  during the s ame period  were 
l ac t at ing . Th is sugges t s  that s omewh e re in the reproduc ­
t ive pro ces s b e tween e s trus and pos t - natal  care o f  the 
cub s five to  nine months , a l o s s  of 38 pe rcent was 
incurre d .  I n  s im i l ar t e rrain adj acent t o  the GSMNP , 
Co l l ins ( 1 9 7 3 )  us e d  corpora  lut ea count s to  es t imate 
that 66 percent of the adul t  female s  we re pregnant in 
North C arol ina over a thre e - ye ar p e r iod . Howeve r ,  in 
the GSMNP 1 7 . 6  pe rcent o f  the adult  femal e s  were 
ob s e rved b e ar ing young . Thi s  is s im i l ar to the find­
ings of Jonk e l  and Cowan ( 1 9 7 1 )  wh o us ed f i e ld counts  
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to  e s t imate that only 1 6  pe rcent o f  the adul t females  
we re b e ar ing cub s . Al though thes e  data are pre l iminary 
at b es t ,  they su gges t that a c r i t i cal  t ime ex is ts  s ome ­
t ime during imp l antation , p artur i t ion and/ or pos t - natal 
care of the young . I t  was ment ioned e ar l i e r  that i t  
app e ar s  many adult  females  are either  total ly succe s s ful 
or t o t a l ly unsuccess ful in re aring cub s through the first  
summer .  
CHAPTER V 
CONCLUS I ONS AND SUMMARY 
1 .  The re are two c ohorts  o f  b e ars in the GSMNP 
that h ave dis t inct popul at i on character i s t ic s ; p anhandl er  
and b ac k - count ry b e ars . B ack - country b e ars had a h i gh 
proport i on o f  adul t b e ars and a near ly b a l anced mal e : 
fema l e  s ex rat io . Panhandl e r  b e ars had a l ower propor­
t i on o f  adu l t  b e ar s  and a h i gher propo rtion of  male s  than 
b ack - country b e ars . 
2 .  Adu l t  males averaged 7 . 2 ye ars o l d  and adult  
fema l e s  7 . 8  years . Adults  made up 68  percent of  the total  
popul at i on and had an average survival rate  o f  7 8 . 3  pe r ­
cent . The o ldes t  male  and femal e  capture d were 1 2 . 5  and 
1 7 . 5 ye ars o l d , respect ive ly . 
3 .  The proportion o f  cub s and yearlings in the 
GSMNP b e ar populat i on was l ower th an that reported b y  
other s tudi es . This smal l propor t i on i s  accounted for b y  
a low reproduct ive rate p lus dispers al  o f  young b e ar s  out 
of the GSMNP . 
4 .  Mal e  b e ars grow at a fas ter  rate as we l l  as 
cons i de r ab ly l arger than females . The average we ight o f  
adult  mal e s  and female s w a s  1 1 3 . 2  and 4 7 . 2  k i l ograms , 
resp e c t ive ly . The large s t mal e  and fema l e  captured 
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we i ghed 2 3 1 . 9  and 9 0 . 9 ,  resp e c t ive ly . Mal es ob tained 
approximat e ly one - h a l f  of the i r  g rowth potent i al at 
s exual matur i ty and cont inue d to grow unt i l  7 to  10  
ye ars of age . Females were ne arly ful l  grown at s exual 
matur i ty . We i ghts  of indiv idual b e ar s  f luctuated up and 
down depending on the s ea s on and the avai lab l e  food 
supp ly . Nut r i t ion and food s carc i ty appear to  great ly 
r e t ard g rowth o f  b e ars in the GSMNP . The we i ght changes 
of individual b e ar s  vary cons iderab ly b e tween years , but 
the net  we i ght change of the popul ation i s  r e l at ive ly 
s tab l e . 
5 .  The re was a general t rend for b ears to  b e  at 
the i r  opt imum w e i ght in the l ate  fal l ,  s lowly l o s e  
we i gh t  during the wint er and spring , and add we i ght 
dur ing the l at e  summe r and fal l . Males  cont inue to  l o s e  
we i ght dur in g  the sprin g  and early summer  due to  b reeding 
b ehavi o r  and s carc i ty of nutr i t ious foods . Adul t  femal e s  
maint a in the i r  we i ght dur ing the spring and accele rate 
the i r  we i ght gain dur ing the summe r and fal l . 
6 .  I n t r ins i c  and ext r ins i c  factors appear  to b e  
regulat ing the GSMNP b l ack b ear popu l a t i on . An inadequ at e  
supply o f  fal l food may b e  an effe ct ive ext rins i c  popu l a ­
t i on r e gulatory and is  pr ob ab ly the caus e o f  population 
ins t ab i l i ty dur ing the las t few ye ars . Dis pers al  o f  
young b ears and intraspec i fi c  s t ri fe b e twe en b e ars o f  the 
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s ame s e x  are a l s o  l ike ly helpin g  to  regul ate the popula ­
t i on . 
7 .  Breeding act iv i ty for  b lack b e ars in  the 
GSMNP c ont inues over a longe r per i od of t ime than s ome 
o the r s tudi es have ind i c ated . Al though b reeding prob ab ly 
p e aks  in  July , i t  extends from June unt i l  l at e  Augus t .  
8 .  The reproductive r ate  o f  b e ars  in th e GSMNP 
i s  qui t e  low . Ave rage l it t er s i z e was 2 . 1 and only 
1 7 . 4  pe rcent o f  the adult  females  had cub s . Potent i a l ly , 
b e ars c an have young in  a l t e rnate years ; at l e as t one 
femal e  did . Howeve r ,  mos t adult  females  went s ucces s ive 
ye ars w i thout succes s fu l ly rearing young . During the 
f ive ye ars that f i e l d  ob s e rvat i ons  were re corded , the 
smal l e s t ave rage l it te r  s i z e  was reco rded dur in g  a year 
fo l l owing a mas t fai lure . Howeve r ,  the data are inade ­
qu ate to  di rectly corre l at e  fal l food shortages  and l ow 
repro duct ive s uc ces s .  
9 .  The re appears to b e  a sub s t ant i a l  l o s s  o f  
cub s  from the t ime o f  fert i l i z at i on unt i l  the cubs are 
f ive to  nine months o l d .  The s e  l os s es appear to b e  
ent i re l it t e rs rathe r than part i a l  l i t t e rs . L i t t l e  
informa t ion o n  the caus es  o f  fai lure t o  imp l ant , prenatal  
mo rtal i ty or  early pos tnatal mor t al i ty was found . 
1 0 . Nut r i t i on and the avai l ab i l i ty o f  foods in  the 
GSMNP retard growth and matur i ty of b e ars . Th i s  in  turn 
l owers reproduc t i on by de l ay ing the ini t i al t ime that 
female s  succ es s fu l ly rais e young . 
1 1 . Due to  the d ivers e hab i tat , home rang es o f  
GSMNP b e ars we re small  compare d  w i th s ome es t imates 
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made in  other  geographical  areas . Adu l t  females  l im i ted 
the i r  movements t o  a 7 2 1  hect are ( 1 7 8 0 acres ) are a . 
Home ranges o f  s ub adul t  male s were di fficult  to as s es s  
due t o  the i r  dis pers al movements b ut ave raged 6 50 
he ctares  ( 1 6 0 6  acres ) . One adult mal e  r e s t ri cted  i ts 
movements  to 1 9 0 1 he ctares ( 4 6 9 5 acre s )  and s l i gh t ly 
exp anded the range to  2 2 4 2  hectares ( 5 5 3 8  acres ) the 
fo l l owing year . 
1 2 .  Three  b e ars  made a sudden s h i ft out o f  the i r  
home area in Octob e r  for a three -week period  and th en 
re turne d to den . I t  was suspecte d  the s e  b ears went to  a 
fe eding ground where mas t was abundan t , al though this  
was not con f i rme d .  
1 3 .  P anhandl er b ears s p end cons i derab l e  t ime 
around t rai l she l ters , although th i s  var i e s  w i th 
i ndiv i dual b e ar s . Panhandl er  animals  app e ar t o  ob tain 
only sma l l  amount s of  food from b ackp ackers . Thes e 
animal s  forage fo r nat ive foods and only supp lement the i r  
d i e t  wi th food from b ackpackers . Als o , when food b r ought 
in by b ackp ackers was reduced in the fal l , p anh andler  
b ears r eadi ly adapted  to  only nat ive fo ods . Al l panhandl e r  
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b e ars  radiotracked i n  th is  s tudy appeared t o  b e  i n  good 
phys i c a l  condi t ion . 
1 4 .  The re i s  s ome evidence th at p anhandl e r  
females with cub s  avo i d  peop l e  when cub s are young ( l e s s  
than s even month s  o l d ) . Howeve r ,  when cub s b e come 
o l de r ,  females  appear  le s s  inh ib i te d  to ent er areas with 
peop l e . 
1 5 .  B ack - count ry b e ars  comple t e ly avo ided people . 
The i r  act ivi t i e s  and movements we re largely  r e l ated  to  
are as whe re s eas onal foods were  ava i l ab l e . 
1 6 .  Ther e  was both direct  and c i r cums tant i a l  
evidence that sub adult  m a l e s  are n o t  a s t ab l e  p a r t  o f  
the popu l at i on and are s omehow forced out o f  the ir  
p l ac e  of  b i r th to  f ind a home area . Dis pers al  o f  many 
b e ars  appears not  to b e  comp le t e  unt i l  ne ar adu l thood . 
1 7 .  The home range o f  the one adult  mal e  radi o ­
t racked was approximate ly thr e e  t ime s l arger  than the 
adult  femal es ' and inc luded areas o f  s everal  di fferent 
adult  femal e s . 
1 8 . B e ars  in  the GSMNP vary cons iderab ly in 
range o f  the i r  movements dur ing a 2 4 - hour period . The 
minimum dis t ance moved dur ing a d i e l  movement ranged from 
2 . 6 2  to  2 1 . 0 8  k i l ome ters and averaged 1 3 . 1 7 k i l ome ters . 
The b e l ie f  that b e ars are nocturnal was only par t i al ly 
sub s t an t i at ed during thi s  s tudy . B e ars were found active 
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dur ing any t ime o f  the day o r  nigh t , but were mos t act ive 
dur ing 1 8 0 0  to 2 4 0 0  hours and l eas t act ive during 1 2 0 0  
t o  1 8 0 0  hours . 
1 9 . The re are s ix b as i c fore s t  types in  the 
GSMNP al though only five are p re s ent in the area o f  
r ad i o tr acking . B e ars  us e d  a l l  the hab i tat  types  but 
over 80  percent of the l o ca t i ons were in the c l o s e d  oak 
and cove hardwoo d  fores ts . Dur in g  the summe r ,  the c l o s e d  
oak and open o ak and p ine fores ts  w e r e  t h e  mos t  pre ferred 
hab i t at types  due to  the i r  abundance of b erry - produc ing 
shrub s . Be ars concent rate d in the c l os ed oak fores t 
dur ing the fal l to  take advant age o f  acorns and h ickory 
nut s . The northern hardwood  fores t was the l e a s t  p re ­
fe rred fores t typ e . 
2 0 . Due to  j uxtapos i t i on o f  var ious hab i t at types  
caus e d  by vari ous exposur es , s t eep s l op e s , and narrow 
val l eys , dive r s e  hab i t ats  are found at varying e levat ions . 
The re fore , the re did  not app e ar to  b e  any e levat i on 
s h i fts  o f  b e ars  from summe r to wint e r . 
2 1 . The re i s  a great de al o f  home range ove rlap 
b e tween memb e rs o f  the s ame s ex .  Neverth e l es s ,  the re d i d  
appear  to  b e  s ome form o f  territoral i ty . Certain areas 
were mutual ly exclus ive o f  o ther  b e ars  o f  the s ame k ind . 
B ears i n  the GSMNP s c ratch , b i te , and rub t rees  that may 
b e  s ome form of mark ing . Al s o , urine and feces  could s erve 
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t o  adve rt i s e a b e ar ' s  pres ence and s e rve t o  b r ing b e ars 
t ogethe r or  to maintain dis tance . 
2 2 .  Under  certain cond i t i ons b e ars w i l l  tole rate 
e ach o the r at re l at ive ly c l ose  dis t ances  ( campgrounds , 
t ra i l  s he l ters , and areas o f  nat ive food concentra­
t i ons ) . I n  the s e  s i tuati ons b e ars w i l l  freely ent er  
areas  that are mutually vi s it e d  by othe r b ears . Thi s  
al l ows for n e i ghb o ring b e ars t o  tak e  advantage o f  an 
espec i a l ly r i ch supply o f  s e as onal foo d  in are as outs i de 
the i r  home r ange . 
2 3 .  Moving panhandl e r  b ears t o  various areas 
ins i de the Park has b e en only par t i al ly s ucces s ful due to 
the homing ab i l i ty o f  b l ack b e ars . Wi thin the l im i t s  
that b e ars w e r e  t ransp l ant ed the re was only a weak r e l a ­
t i onsh i p  b e tween the percent o f  b e ars homing and the 
d i s t ance they were trans p l anted . Be ars w i th previ ous 
homing experience were more l ike ly to home than inex ­
pe ri enc e d  b e ar s . There i s  c i rcums t ant i al evidence that 
many b e ars move d to the Park periphery are poached .  
2 4 . S ince b ears a re capab l e  o f  making vi sual 
dis crim inat ions and have l ong - t e rm retent i on , it  i s  
suspe c t e d  that GSMNP b e ar s  home by recogn i t i on o f  phys i c al 
fe atures o f  the t e rrain . However , other means o f  nav i g a ­
t i on we re n o t  tes t e d .  
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2 5 .  GSMNP b e ars  ente red the i r  dens in early 
Decemb e r  and eme rged s ome t ime after  e ar ly Mar ch . Two 
b e ars  abandoned the i r  den s i t e s  and a th i rd t emporari ly 
l e ft and then  returned dur ing mid -wint e r . 
2 6 . F ive o f  the s ix dens l ocated were in tree  
c av i t i e s  far off  the g round . The other den was under a 
s tump on the ground . The tree  dens were in ove r -
mature hemlock and r e d  map le tree s . Thes e  dens remaine d 
dry , o f fe re d  prote c ti on agains t the wind , and were we l l  
i ns u l at e d  for cons erving b o dy heat . 
L I TERATURE C I TED  
LITERATURE C I TED  
Al dous , S .  E .  1 9 3 7 . A hib ernat ing b l ack b e ar with cubs . 
J .  Mammal . 1 8 ( 4 )  : 4 6 6 - 4 6 8 . 
B acon , E .  S .  1 9 7 3 . Inve s t igat ion on precep t i on and 
b ehavio r  o f  the Ame r i c an b l ack b e ar ( Ursus 
arner i c anus ) .  Unpub l . Ph . D .  Thes is , Un 1v . o f  
Tenne s s e e , Knoxv i l l e . 1 6 1  pp . 
B ak e r , F .  S .  1 9 5 0 . Princ i p l es o f  S i lvi cul ture . McGraw ­
H i l l , New York . 4 1 4  pp . 
B arne s , V .  G . , S r . and C .  E .  Bray .  1 9 6 7 .  Populat ion 
characteri s t ics  and act ivit ies  o f  b l ack b ears in  
Ye l l ows tone Nat i onal Park . Final  Rept . Colo . Coop . 
Wildl . Res . Uni t , C o l o . S t at e  Univers i ty .  1 9 9  pp . 
Beeman , L .  E .  1 9 7 1 . S e as onal foo d  hab i t s  o f  the b lack 
b ear (Ursus ame ricanus ) in the Smoky Mountains o f  
T enne s s ee and North Caro l ina . Unpub l . M . S .  The s i s , 
Univ . o f  T ennes s ee , Knoxvi l l e . 6 2  pp . 
and M .  R .  Pel ton . 1 9 7 5 .  Se as onal food  hab i t s  
of the b l ack bear in the Smoky Mounta ins . J .  Wi ldl . 
Manage . ( In pres s ) . 
, , and L .  C .  Marcum . 1 9 7 4 . Horning 
-------0-f�b lack be ars in  the Great Smoky Mountains N a ­
t ional P ark . Proc . o f  3 r d  I n t . Con £ .  o n  B e ar Res . 
and Management . ( I n p r e s s ) . 
B e l den , R .  C .  1 9 7 2 . Root ing and wal l ow ing activi t ies  o f  
the Europ e an wi l d  hog ( Sus s cro fa) i n  the mountains 
of eas t Tenne s s e e . UnpUDI. M . S .  Thes i s , Univ . o f  
Tennes s ee , Knoxvi l le .  6 8  pp . 
Be l l ros e , F .  C .  1 9 5 8 .  Th e o r i ent at i on o f  d i s p l aced 
waterfowl in migrat ion . W i l s on Bul l . 7 0 ( 1 ) : 2 0 - 4 0 . 
Bove t , J .  1 9 6 8 .  Tracks o f  deer  mice  ( Pe rornys cus rnanicu ­
l atus ) t r acking on the snow wh i l e  fiorn1ng . J .  
Mammal . 4 9 ( 4 )  : 7 1 3 - 7 2 5 .  
B rornl e i , F .  G .  1 9 7 3 . Bear s  o f  the s outh far - e a s t  US SR . 
1 86 
1 8 7  
Pub l .  for U . S .  Dep t . of I nt . , Wash ington D . C .  by 
I nd i an National S c i ent i fic  Document at i on Cent re , 
N ew Delph i . 1 3 8  pp . 
Bur ghardt , G .  M . , R .  0 .  Hietal a ,  and M .  R .  Pe l ton . 1 9 7 1 .  
Knowledge and att i tudes  conc erning b l ack b e ar s  by 
us ers of the Great Smoky Mount ains Nat i onal  Park . 
pp . 2 5 5 - 2 7 3 .  I n  B e ars - - th e i r  b i o l ogy and manage ­
ment . P ro c .  or-1s t I nt . Con £ . on Bear Res earch and 
Management . I UCN Pub l .  Serial  No . 2 3 . 3 7 1  pp . 
Bur t , W .  H .  1 9 4 3 . Terr i t o r i al i ty and home range concept s  
a s  app l i e d  to  mammals . J .  Mammal . 3 7 ( 2 ) : 3 4 6 - 3 5 2 . 
C aha l ane , V .  H .  1 9 4 7 .  Mammal s o f  No rth Ame r ica . Mac ­
Mi l l an C o . , N .  Y .  6 8 2  pp . 
earthy , J .  D .  1 9 5 6 . Animal navigat ion , how animals  f ind 
the i r  way around . Char l e s  S cr ibne r ' s  Sons , Inc . , 
New York . 1 5 1  pp . 
C l odfe l t e r , F .  1 9 4 3 . Sho t  o f  a l i fe t ime ; in front o f  a 
h ib ernating b l ack b e ar . Nature 3 6 ( 1 ) : 4 3 .  
C o l l ins , J .  M .  1 9 7 3 .  Some as pects  o f  rep roduct ive and 
age s tructure s in the b l ack b e ar in North Caro l ina . 
P roc . Southea s t e rn As s o c . o f  Game and F i s h  Comm . 
2 7 : 1 6 3 - 1 7 0 . 
Cope l and , L .  and L .  Cope l and . 1 9 7 3 . 2 5 th Annual  Trave l 
Survey , Knoxvi l l e : Knoxv i l le Tour i s t  Bur e au .  
C ra i ghe ad ,  F .  C . , J r .  and J .  J .  Craighead . 1 9 7 2 .  Gri z z ly 
b e ar p reh ib e rnat i on and denning activi t i e s  as 
determine d by radi ot rack ing . Wi ldl . Monogr . 3 2 . 
3 5  pp . 
C ra ighead , J .  J . , J .  R .  Varney , and F .  C .  Craighead , Jr . 
1 9 7 4 . A populat i on analys i s  o f  the Ye l l ows tone 
g ri z z ly b e ars . Montana Fores t and Cons ervat i on 
E xpt . S t a . B ul l . No . 4 0 . Mi s s oul a .  2 0  pp . 
Drahos , N .  1 9 5 1 . Notes  on b ears . N .  Y .  St . Cons . 7 ( 2 ) : 
1 4 - 1 8 .  
E r icks o n , A .  W .  1 9 5 7 .  T e chniques for l i ve - t rapping and 
h andl ing b l ack b e ar s . Trans . N .  Am .  Wi l dl . Nat . 
Res our . Con £ . 2 2 : 5 3 0 - 5 4 3 . 
1 8 8  
, J .  E .  N e l l e r , and G .  A .  P e t r i des . 1 9 6 4 . The 
-------rb�l-ack b e ar in Mi ch i gan . Mi chi gan S t . Univ . Re s . 
Bull . 4 .  1 0 2  pp . 
Erns t , R .  1 9 7 2 .  A p i l o t  s tudy o f  the b l ack b e ar (Ursus 
ame ricanus ) .  Job Comp l e ti on Rep t . W - 3 7 - R .  2 2  pp . 
E rrington , P .  L .  1 9 56 . Factors  l im i t ing higher  ver t e ­
b rate p opul at ions . S c i ence 1 2 4 ( 3 2 1 6 )  : 3 0 4 - 3 0 7 . 
Fenneman , N .  M .  1 9 3 8 . 
States . 1 s t  ed . 
N .  Y .  and London . 
Phys i o g raphy o f  east ern Uni ted 
McGraw - H i l l  B ook Co . ,  Inc . 
7 1 4  pp . 
Fernal d ,  M.  L .  1 9 3 1 . Spec i fi c  s egregations and ident i t i e s  
i n  s ome f l o r a  o f  e as t ern No rth Ame rica  and the O l d  
Wor l d .  Rho do ra 3 3 ( 1 )  : 2 5 - 6 3 . 
Folk , F .  G . , M .  A .  Fo lk , and J .  J .  Mino r .  1 9 7 0 . 
Phys i o l ogical  cond i t ion o f  thre e species  o f  b ears 
i n  winter dens . pp . 1 0 7 - 1 2 4 . In Bears - - the i r  
b i o l o gy and management . P ro c . Dr 1 s t  Int . Con £ .  
o n  B e ar Res e arch and Manageme nt . I UCN Pub l . 
Seri al  No . 2 3 . 3 7 1  pp . 
F ox , J .  R .  1 9 7 2 . An evalua t i on o f  contro l te chniques for  
the E uropean wi ld  hog  ( Sus s cro fa) in the  Great  
Smoky Mount ains Nati onar-Park of Tenne s s ee . 
Unpub l .  M . S .  The s i s , Univ . o f  Tenne s s e e , Knoxv i l l e . 
7 6  pp . 
and M .  R .  P e l ton . 1 9 7 3 .  Ob s e rvat i ons o f  a 
whit e - t a i l e d  dee r  d i e - off  in the Great Smoky 
Mount ains National  P ark . Proc . Southe a s t e rn 
As soc . Game and F i s h  Comm .  2 7 : 2 9 7 - 30 1 . 
Furrer , R .  K .  1 9 7 3 . Homing o f  Peromys cus man icul atus in 
channe l e d  s cab l ands of e as t - cent ral Washington . 
J .  Mammal .  5 4 ( 2 ) : 4 6 6 - 4 8 2 . 
G rave t t , G .  F .  and R .  P .  Marshal l .  1 9 2 6 . Ches tnut 
b l ight in the S outh e rn Appa l ach ians . U . S . D . A . 
C i rc . 3 7 0 . 1 1  pp . 
Gri ffo , J .  Y .  1 9 6 1 . A s tudy o f  hom ing in the cot ton 
mous e , Peromys cus go s sypinus . Ame r i c an Mid l and 
N at . 6 5 ( 2) : 257 - 289 . 
H arger ,  E .  M .  1 9 6 7 .  Homing b ehavi o r  o f  b l ack b e ar s . 
Mich . Dept . C ons . Res . and Deve l opment . Rept . 
N o . 1 1 8 .  1 3  pp . 
1 8 9  
Har l ow , R .  F .  1 9 6 1 . Characteris t ics  and s t atus o f  the 
Florida  b l ack b e ar .  Trans . N .  Am . Wi l dl . Nat . 
Res . Con £ . 2 6 : 4 8 1 - 4 9 5 .  
Harvey , M .  J .  and R .  W .  B arbour . 1 9 6 5 .  Home range o f  
Microtus o chroga s t e r  a s  det e rm ined b y  a modi fied  
m1n1mum are a me thod . J .  Mammal .  4 3 ( 3 ) : 39 8 - 40 2 .  
Hat l e r , D .  F .  1 9 6 7 .  Some aspects  o f  the eco logy o f  the 
b l ack b e ar (Ursus ame r i c anus ) in Interior  Alas ka . 
Unpub l . M . S .  The s i s , Un1 v .  o f  Alas ka , Co l lege . 
1 1 1  pp . 
Henry , V .  G .  and R .  H .  Con l ey . 19 7 2 .  Fal l foods o f  
European w i ld h o g s  in the Southe rn Appalach i ans . 
J .  Wi ldl . Manage . 3 6 ( 3 ) : 8 5 4 - 8 6 0 . 
Herreo , S .  1 9 7 0 . As pects  o f  eva luat i on and adaptat i on 
in Amer ic an b l ack b e ars (Ursus ame ricanus Pal l as )  
and b rown and gri z z ly b e ars  (U . arctos Lenne ' )  o f  
North Ame ri c a .  pp . 2 2 1 - 2 3 1 . -I n B e ars - - the i r  
b io l ogy and management .  Proc . -of 1 s t  I nt . Con£ . 
on B e ar Re s e arch and Management . I UCN Pub l . 
Serial  No . 2 3 . 3 7 1  pp . 
Hoch , R .  J .  1 9 5 1 .  Rectal  tempe ratures o f  the b l ack b e ar 
k during i t s  h ib e rnat ion . Pro c . Alaska S c i . Con£ . 
2 : 3 1 0 - 3 1 2 . 
Hung e r fo rd , K .  E .  and H .  G .  Wi lde r .  1 9 4 1 .  Ob s ervat ions 
on the homing b ehav i or of  the gray s quirre l 
(Sc iurus carol inens i s ) . J .  W i ldl . Manage .  5 (4) : 458 - 460 . 
Jenkins , D .  1 9 6 3 . Populat i on control  in  red grous e 
( L agopus l afopus s co t i cus ) . Proc . Int . O rn i th .  
Cong re s s  XI ! : 69 0 - 70 0 . 
Jonke l , C .  J .  and I an MeT . Cowan . 
in  the spruce - f i r  fores t .  
5 7  pp . 
1 9 7 1 .  The b l ack b e ar 
Wi ld! . Monogr . 2 7 . 
Keever , C .  1 9 5 3 . Pres ent compos i t ion o f  s ome s t ands o f  
the former o ak - ches tnut fores t in  the S outh e rn 
B lue Ridge Mount a ins . Ecology 34 ( 1 ) : 4 4 - 54 . 
Kemp , G .  A .  1 9 7 0 . B l ack b e ar popu l a t i on dynamics  at 
C o l d  L ake , Alberta , 19 6 8 - 1 9 7 0 . pp . 2 6 - 3 1 . I n  
B e ar s - - th e i r  b i o l ogy and management . Proc . Of 
1 s t  I n t . C on £ . on Bear  Res e ar ch and Management . 
I UCN Pub l . Seri al No . 2 3 .  3 7 1  pp . 
King , P .  B .  and A .  Stupka .  1 9 5 0 . The Great Smoky 
Mount ains : the i r  geology and natural his t o ry .  
S c i . Month ly 7 1 ( 1 ) : 3 1 - 4 3 .  
1 9 0  
Knud s en , G .  J .  1 9 6 1 .  We l e arn ab out b e ars . Wi s . Cons . 
Bul l . 2 6 ( 6 ) : 1 3 - 1 5 .  
Kordek , W .  S .  1 9 7 3 .  An inves t igat ion o f  the s tructure , 
s t ab i l i ty ,  and movements o f  Pennsy lvani an B l ack 
B e ar w i th p articu l ar emphas i s  on P ike County . 
Unpub l .  M . S .  The s i s , Penn . St . Uni ve rs ity , 
Upper  Darby . 7 7  pp . 
Lafo l l e tte , J .  D .  1 9 7 4 . Some aspects  o f  the h i s t o ry o f  
the b l ack b e ar (Ursus ame r i canus ) in  the Great 
Smoky Mount ains . Unpub l . M . S .  The s is , Univ .  o f  
T enne s s ee , Knoxv i l l e . 149  pp . 
Leopo l d ,  A.  S .  1 9 59 . Wi l d l i fe in Mexi co . Univ . o f  
C al i f .  Pre s s , Berk e l ey and Lo s Ang e l e s . 5 4 5  pp . 
L in z ey , A .  V .  and D .  N .  L in z ey . 1 9 7 1 . Mammals o f  the 
Great Smoky Mount a ins  N at i onal Park . The Univer­
s i ty o f  Tennes s ee Pres s , Knoxvi l l e .  1 1 4  pp . 
Ludl ow , J .  C .  1 9 7 4 . Obs e rvati ons on the bre eding o f  
capt ive b l ack b e ars . Pro c . o f  3rd Int . Con£ . on 
Bear Res e arch and Management .  ( I n pre s s ) . 
March in t on , R .  L .  1 9 6 8 . T e l eme t r i c  s tudy o f  whi t e ­
tailed  dee r  movement s - - e col ogy and ethol ogy i n  
the Southeas t .  Unpub l .  Ph . D . The s i s , Uni v . o f  
Georg i a ,  Athens . 1 3 8  pp . 
Mar cum , L .  C .  1 9 7 4 . An evaluati on o f  radioact ive fe ces 
t agg ing as a techni que fo r determining popu l at i on 
dens i t i e s  o f  b lack bear  ( Ursus ame ricanus ) in the 
Great Smoky Mountains  Nat1onal Park . Unpub l .  M . S .  
Thes i s , Uni v .  o f  Tenne s s ee , Knoxvi l l e . 9 5  pp . 
1 9 1  
1 9 7 4 . , M .  R .  Pel ton , and L .  E .  Beeman . 
------�P�r-e�b a i t ing and the us e o f  foo t  s nares 
c apture of  b l ack b e ars . Pro c . o f  3 rd 
on B e ar Re s earch and Management . ( In 
for the 
I nt . Con£ . 
pre s s )  . 
Mat s chk e , G .  H .  1 9 6 7 .  The influence o f  o ak mas t  produc ­
t ion on Europe an w i l d  hog reproduct ion . P ro c . 
Southeas t ern As s o c . Game and F i s h  Commi s s i oners 
Con f .  1 8 : 3 5 - 39 .  
Mat s on ,  J .  R .  1 9 4 6 . Notes  on the do rmancy in the 
b l ack b e ar . J .  Mammal .  2 7 ( 3 ) : 2 0 3 - 2 1 2 . 
. 1 9 5 4 . Ob s ervati ons on the dormant phas e o f  
--------a--female b l ack b e ar . J .  Mammal . 3 5 ( 1) : 2 8 - 3 5 .  
Mo r r i s o n , P .  1 9 6 0 . Some int e rrelat ions b e tween we i ght 
and h i b e rnat i on func t ion . Mammal i an H ib e rnat ion . 
Bul l . C omp . Zoo l .  Harv . 1 2 4 : 7 5 - 9 1 . 
Mors e , M .  A .  1 9 3 7 . 
b l ack b e ar . 
Hib e rnat ion and breeding of  the 
J .  Mammal . 1 8 ( 4 )  : 4 6 0 - 4 6 5 . 
Nat i onal  Park Serv ice . 1 9 6 9 . Res our ce management p l an 
for the Great Smoky Mounta ins Nat i onal Park . 
G at l i nb urg , Tenne s s e e . Sect . I I I .  2 1  pp . 
Poelke r , R .  J .  and H .  D .  Hartwe l l . 19 7 3 . B lack b e ar 
in  Was h ington . Wash . St . Game Dept . B i o l . Bul l .  
1 8 .  1 80 pp . 
P ru i t t , C .  H .  1 9 7 4 . 
young c ap t ive 
Con £ .  on Be ar 
pre s s )  . 
P l ay and agoni s t i c  b ehav i o r  in 
b l ack b e ars . Proc . of  3 rd I nt . 
Res e arch and Management . ( In 
Re i d , V .  H .  and P .  D .  Goodrum .  1 9 5 7 .  F actors influenc ing 
the y i e l d  and wi l dl i fe us e of acorns . Proc . 
Annual Loui s i an a  S t . For . Symp . 6 : 4 6 - 79 .  
Rogers , L .  L . , D .  W .  Kuehn , A .  W .  E ri ck s on , E .  M .  Harge r , 
L .  J .  Verme , and J .  J .  O z o g a . 1 9 7 4 . Character i s ­
t ics  of  b l ack b e ars  that fe e d  in  garbage dumps ,  
campgrounds , or  res i dent i a l  are as . Proc . o f  3rd 
I nt . Con £ .  on B e ar Res e ar ch and Management . ( I n  
pres s ) . 
Sauer, E .  G .  F .  and E .  S aue r .  1 9 6 0 . S t ar navigat ion of  
nocturnal mi grat ing b i rds . The 1 9 5 8  p l anetar ium 
1 9 2  
exper iment s . Cold  Harb o r  Symp . Quant . B io l . 2 5 : 
4 6 3 - 4 7 3 .  
Sauer , P .  R . , S .  L .  Free , and S .  D .  Browne . 1 9 6 9 . 
Movement o f  t agged b l ack b e ar s  in the Adi rondacks . 
J .  N .  Y .  F is h  and G ame 1 6 ( 2 ) : 2 0 5 - 2 2 3 .  
S ch oonmaker , W .  J .  
N .  Y .  S t at e . 
1 9 3 8 . Notes on the b lack b e ar in 
J .  Mammal . 19 ( 4 )  : 5 0 1 - 5 0 2 .  
S cherge r , A .  W .  1 9 49 . The b lack b ear in ear ly 
Wis cons in . T rans . Wis . Acad . S c i . Arts Le t t . 
3 9 : 1 5 1 - 1 9 4 . 
S co t t , W .  E .  1 9 4 7 .  The b l ack b e ar in Wis cons in . Wis . 
C ons . Bul l .  1 2 ( 1 ) : 3 - 1 0 .  
S e ton , E .  T .  1 9 2 9 . L ive s o f  game anima l s . Doub le day ,  
Doran Co . ,  N .  Y .  Vo l . 2 ,  Part 1 : 1 1 7 - 1 9 0 . 
Shanks , R .  E .  1 9 5 4 a .  C l imates o f  the Great Smoky 
Mount ains . Ecol ogy 3 5 ( 3 ) : 3 5 4 - 3 6 1 . 
---------- · 
1 9 5 4b . Reference l i s t  o f  nat ive p l ants  of  the 
Great Smoky Mount ains . Botany Dept . ,  Univ . o f  
T enne s s ee , Knoxv i l l e . 1 4  pp . mime o . 
Smi th , B .  E .  1 9 4 6 . B e ar facts . J .  Mammal . 2 7 ( 1 ) : 3 1 - 3 7 .  
Spencer , H .  E .  1 9 5 5 . The b lack b e ar and its  s t atus in 
Maine Dept . I nt i . F i sh and Game Bul l .  4 .  5 5  pp . 
S t i ck l ey , A .  R .  1 9 6 1 . A b lack b e ar t agg ing s tudy in 
Virgini a .  Proc . Southeas t e rn As s o c . Game and F i s h  
C omm . 1 5 : 4 3 - 54  . 
S tr i ck l and , M .  D .  1 9 7 2 . Product i on o f  mas t b y  s e lected  
s pe c ies  o f  o ak cguercus spp . )  and i t s  uses  by wi l d ­
l i fe o n  the T e l l 1co  W1ldl i fe Management Are a ,  
Monro e County , Tenne s s e e . Unpub l .  M . S .  The s i s , 
Univ . o f  Tennes s ee , Knoxv i l l e . 6 3  pp . 
S tupka , A.  1 9 6 0 . Great Smoky Mount ains Nati onal Park . 
Natura l  H i s tory H andb ook No . 5 .  U . S .  Government 
Printing Office , Was h ington . 7 5  pp . 
Swi t z e nb erg , D .  F .  1 9 5 5 .  B l ack b e ar denning in a t ree . 
J .  Mammal . 3 6 ( 3) : 4 5 9 . 
1 9 3  
T aylor , D .  F .  1 9 7 1 . A radi o - t e l eme try s tudy o f  the 
b l ack bear  ( Euarctos  americanus ) wi th notes  on 
i t s  his tory and pres ent s tatus in  Loui s i ana . 
Unpub l .  M . S .  The s i s , Louis i ana Po lytechn i c  I n s t . , 
Rus ton . 8 7  pp . 
Tho rk e l s on ,  J .  and R .  K .  Maxwe l l .  1 9 7 4 . Des ign and 
tes t ing o f  a heat t rans fer mode l o f  a raccoon 
( P ro cyon l o to r) in  a c l o s e d  t re e  den . Ecol . 
5 5 (1) : 29 - 39 .  
T r ippens ee , R .  E .  1 9 4 8 . Wildl i fe Management . Mc Graw­
H i l l  Book Co . , I nc . , N .  Y .  4 1 7  pp . 
Troyer , W .  A .  and R .  J .  Hens e l . 1 9 6 1 .  S t ructure and 
d i s t r ibut i on of  a Kodiak bear popul ation . J .  
W i ldl . Manage . 2 8 ( 4 )  : 7 6 9 - 7 7 2 . 
Waino , W .  W .  and E .  E .  Forb e s . 1 9 4 1 . The chemical  
compos i t i on o f  fores t fruit s and nuts from 
P ennsy lvan i a . J .  Ag ri c . Res . 6 2 ( 1 0 )  : 6 2 7 - 6 3 5 .  
Was em , C .  R .  1 9 6 8 . Movement and management o f  marked 
b lack b e ars in  G l a c i e r  N at i onal  Park . Nati onal 
P ark Service  Res . Rept . 1 2  pp . 
Wh i t take r ,  R .  H .  1 9 5 6 . Vege tation o f  the G reat Smoky 
Mount ains . Ecol . Monogr . 2 6 : 1 - 8 0 .  
Wi l l ey , C .  H .  1 9 7 4 . Aging b l ack b e ar s  from f i r s t  
p remo l ar tooth s e ctions . J .  W i l d l . Manage . 3 8 ( 1 ) : 
9 7 - 10 0 .  
Wi l l i ams on , M .  J .  and M .  R .  P e l ton . 1 9 7 1 . New des ign 
for a l arge portab l e  mammal  t rap . Pro c . South ­
e as te rn As s o c . Game and Fish  Comm . 2 5 : 3 1 5 - 3 2 2 . 
Wims att , W .  A .  1 9 6 3 .  D e l ayed imp l antat i on i n  the 
Urs idae , with particular refe rence to b l ack b ear 
( Ursus ame r i canus P a l l as ) . In De l ayed 
implantat 1 on . Ed . A .  C .  Enders , Univ .  Chi cago 
Pres s , Chi cago , I l l .  3 1 6  pp . 
Woods , F .  W .  and R .  E .  Shanks . 1 9 5 9 . Nat ional  rep l ace ­
ment o f  ches tnut by othe r s pe c i es in  the Great 
Smoky Mounta ins Nationa l  Park . E co l . 4 0 ( 3 ) : 
3 4 9 - 3 6 1 .  
APPENDI XES 
APPENDI X A 
TABLE 2 0 . Resu l t s  o f  attempt ed c aptures o f  fre e - roaming 
b l ack b ears by us ing the proj e c t i l e  syringe gun 
Bear We1ght 
No . Date Sex (k�. )  Location Connnents 
None 5/18/72 M 130 Cades Cove Cpgd . Overdosed by the Park 
with (sucostrin) a 
B8 5/24/72 M 175 Cades Cove Cpgd . Did not run after being 
shot (M99) 
B8 6/13/72 M 159 Cades Cove Cpgd. Did not run after being 
shot (M99) 
B28 7/7/72 M 14 Spence Field Ran a short distance 
before stopping (M99) 
B29 7/12/72 M 9 Spence Field Ran up a tree and fell 
after becoming im-
mobile (M99) 
B30 7/19/72 M 153 Cades Cove Cpgd . Did not run after being 
shot 
None 7/20/72 M Cades Cove Cpgd. Ran after being shot 
and was never found 
(M99) 
W31 7/20/72 M 116 Hwy. 441 Ran a short distance 
before stopping (M99) 
R30 7/27/72 F 68 Siler ' s  Bald Ran a short distance be-
fore stopping (M99) 
None 7/28/72 Siler ' s  Bald Ran off and never 
located (M99) 
R31 7/28/72 M 7 Siler ' s  Bald Ran up a tree but came 
back down before be-
coming innnobilized 
(M99) 
R35 7/28/72 F 6 Siler ' s  Bald Ran off but came back 
before becoming im-
mobilized (M99) 
R33 7/28/72 F 65 Hwy .  441 Ran off short distance 
before stopping 
(Sernylan) 
None 7/28/72 M Hwy. 441 Ran off and was never 
located (M99) 
1 9 5  
1 9 6  
TABLE 2 0  ( cont inued) 
Bear Weight 
No . Date Sex (k2. )  Location Comments 
Y37 8/4/72 M 116 Cades Cove Cpgd. Ran a short distance 
before stopping (M99) 
R39 8/3/72 M 182 Cades Cove Cpgd . Did not run after being 
shot (Sernylan) 
Y35 8/4/72 M 175 Cades Cove Cpgd . Did not run after being 
shot (M99) 
W31 8/9/72 M 122 Hwy. 441 Ran a short distance 
before stopping (M99) 
R36 8/14/72 M 146 Cades Cove Cpgd. Did not run after being 
shot (M99) 
R26 8/17/72 M 142 Cades Cove Cpgd. Ran a short distance 
before stopping (M99) 
R39 8/23/72 M 187 Cades Cove Cpgd . Did not run after being 
shot (M99) 
Y26 8/23/72 M 155 Cades Cove Cpgd. Ran after being shot 
(M99) 
B50 8/25/72 F 68 Spence Field Ran a short distance 
after being shot (M99) 
B50 8/28/72 F 68 Spence Field Ran a short distance 
after being shot (M99) 
W33 9/8/72 M 82 Hwy. 441 Required 5 doses of 
sernylan 
W48 9/14/72 M 23 Thomas Ridge Ran short distance after 
being shot (M99) 
B46 11/14/72 M 11 Newfound Gap Ran short distance after 
being shot (Sernylan) 
anrug used. 
Ref. 
No . 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2  
2 3  
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
APPEND I X  B 
TAB LE 2 1 . B l ack b e ar capture data in the Great 
Smoky Mountains  Nat ional Park 
Bear Weight 
No . Date Sex A�e �Lbs · 2  CaEture Point Release Point 
B36 6/6/68 M 7 . 5  Cades Cove Tremont 
5/30/69 8 . 5  300 Cades Cove Hwy. 129 
6/6/69 8 . 5  Cades Cove Parson ' s  Branch 
9/1/69 8 . 5  350 Cades Cove Hwy. 129 
5/8/70 9 . 5  319 Cades Cove Tremont 
6/26/70 9 . 5  Cades Cove Tremont 
8/8/70 9 . 5  Cades Cove Tremont 
8/13/70 9 . 5 350 Cades Cove Tremont 
8/21/70 9 . 5 Cades Cove Cooper Creek 
5/23/70 9 . 5  Cades Cove Bunker Hill 
5/24/71 10 . 5  Cades Cove Hwy. 129 
8/14/72 11 . 5  318 Cades Cove Cooper Road 
8/18/72 11 . 5  Cades Cove Bunker Hill 
146 10/27/67 M 510 Elkmont Pisgah Nat ' !  Forest 
176 6/13/72  M 100 Cosby Davenport Gap 
8/27/68 125  Cosby Noisy Creek 
108 5/24/67 M 350 Elkmont Ramsey Cascades 
5/25/68 400 Elkmont Given to state 
3 6/2/67 M Cades Cove Parson ' s  Branch 
6/14/68 500 Cades Cove Given to state 
1 5/20/67 M 250 Cades Cove Hwy. 129 
8/2/68 300 Cades Cove Given to state 
122  6/17/66 M 150 Hwy. 441 Tremont 
5/4/68 Hwy. 441 Killed 
102 5/16/67 M 250 Elkmont Ramsey Cascades 
5 6/3/67 M Cades Cove Hwy. 129 
103 5/20/67 M 225  Chimneys Ramsey Cascades 
106 5/23/67 M 400 Chimneys Ramsey Cascades 
118 6/15/67 F Big Walnut Hwy. 129 
110 5/26/67 M 300 Chimneys Ramsey Cascades 
128 7/9/67 M so Twin Creeks Tremont 
130 7/15/67 M 60 Big Walnut Tremont 
132 7/16/67 F Hwy. 441 Tremont 
136 7/16/67 M Hwy. 441 Given to state 
1 9 7  
1 9 8  
TABLE 2 1  ( c ontinue d) 
Ref. Bear Weight 
No . No . Date Sex Ag_e (Lbs .� CaEture Point Release Point 
35 138 7/27/67 F Hwy. 441 Given to state 
36 140 8/11/67 F 190 Hwy. 441 Deals Gap 
37 18 6/6/68 M 300 Cades Cove Hwy. 129 
38 20 6/11/68 M 300 Cades Cove Hwy. 129 
39 2 2  6/13/68 M 175  Cades Cove Hwy. 129 
40 24 7/26/68 M 250 Cades Cove Hesse Creek 
41 30 7/30/68 M 100 Cades Cove Deals Gap 
42  32  7/31/68 M 400 Cades Cove Deals Gap 
43 38 8/14/68 M 200 Cades Cove Deals Gap 
44 1 50 5/16/68 M 2 50 Chimneys Mt . Sterling 
45  156 6/5/68 M 350 Cosby Tremont 
46 154 6/4/68 M 100 Chimneys Mt . Sterling 
47 161 9/6/68 M 200 Elkmont Mt . Sterling 
48 175 6/13/68 M 100 Cosby Davenport Gap 
49 203 5/21/68 M 250 Cosby Noisy Creek 
so 304 8/4/68 M 125  Cosby Mt . Sterling 
51 309 8/29/68 M 250 Cosby Noisy Creek 
52 311 8/29/68 M 125  Cosby Noisy Creek 
53 314 6/26/69 M 300 Cosby Copeland Creek 
54 6/10/69 300 Cades Cove Tremont 
55 16 6/7/68 M 200 Cades Cove Tremont 
56 8/3/68 Cades Cove Deals Gap 
57  26  7/26/68 M 300 Cades Cove Deals Gap 
58 8/10/68 Cades Cove Hwy. 129 
59 8/22/68 Cades Cove Hwy . 129 
60 34 8/4/68 M 250 Cades Cove Hesse Creek 
61 8/13/68 Cades Cove Hwy. 129 
62 36 8/8/68 M Cades Cove Unlmown 
63 8/16/68 Cades Cove Killed 
64 12  5/9/68 M 475  Cades Cove Parson ' s  Branch 
65 8/5/68 Cades Cove Mt . Sterling 
66 28 7/2/68 F 60 Cades Cove School House Gap 
67 8/2/68 100 Cades Cove Hesse Creek 
68 G3 8/11/70 F 150 Cosby Tremont 
69 Wl 9/9/70 F 140 Cades Cove Tremont 
70 5/23/71 145 Cades Cove Tremont 
71 8/30/71 165 Cades Cove Tremont 
72 R6 9/13/70 F 185 Collins Gap Same 
73 9/5/74 200 Collins Gap Little Cataloochee 
74 P2 8/29/70 M 228 Cosby Same a 
1 9 9  
TABLE 2 1  ( continued) 
Ref. Bear Weight 
No . No . Date Sex !::B,e (Lbs . )  CaEture Point Release Point 
75  Rl 6/12/70 M 150 Cosby Killed 
76 W6 9/10/70 M 200 Collins Gap Same 
77  G4 9/18/70 M 235 Thomas Ridge Same 
78 G7 8/4/70 M 220 Cades Cove Tremont 
79 Y16 7/16/70 M 205 Cades Cove Tremont 
80 6/20/71 205 Cades Cove Tremont 
81 6/3/71 Cades Cove Bible Creek 
82  6/5/71 Cades Cove Bunker Hill 
83 6/7/71 Cades Cove Hesse Creek 
84 R4 8/22/70 M 209 Cades Cove Indian Camp 
85 6/5/71 210 Cades Cove Sam' s  Gap 
86 6/7/71 Cades Cove Hesse Creek 
87 6/24/71 Cades Cove Tremont 
88 7/4/71 Cades Cove Davenport Gap 
89 W22 7/14/70 M 142 Bote Mtn. Same 
90 Bll 8/15/70 M 300 Cades Cove Tremont 
91 8/23/70 Cades Cove Bunker Hill 
92 7/9/71 Cades Cove Tremont 
93 8/27/71 Cades Cove Ramsey Cascades 
94 7/27/72 Cades Cove Tremont 
95  P5  10/10/70 M 200 Sugar1ands Tremont 
96 Wll 7/31/70 M 236 Cades Cove Tremont 
97  8/8/70 Cades Cove Tremont 
98  9/3/70 Cades Cove Tremont 
99 Y2 4/21/70 M 500+ Cades Cove Tremont 
100 8/22/70 Cades Cove Bunker Hill 
101 9/4/70 Cades Cove Hesse Creek 
102 9/7/70 Cades Cove Bunker Hill 
103 6/24/71 500+ Cades Cove Twenty-mile Station 
104 9/9/71 Cades Cove Greenbriar 
105 P3 8/17/70 M 375 Cades Cove Tremont 
106 8/17/71 420 Cades Cove Tremont 
107 8/20/71 Cades Cove Bunker Hill 
108 8/25/71 Cades Cove Tremont 
109 Y37 8/5/70 M 4 . 5  200 Cades Cove Tremont 
llO 8/30/71 5 . 5 Cades Cove Tremont 
lll 8/4/72  6 . 5  255  Cades Cove Tremont 
112 8/14/72  Cades Cove Bunker Hill 
ll3 Y35 8/14/70 M 6 . 5  365 Cades Cove Indian Camp Road 
2 0 0  
TAB LE 2 1  ( cont inue d) 
Ref. Bear We1ght 
No . No . Date Sex Age (Lbs . )  Capture Point Release Point 
ll4 8/4/72  8 . 5  420 Cades Cove Bunker Hill 
ll5 R39 8/17/70 M 8 . 5  375 Cades Cove Cooper Creek 
ll6 8/17/71 9 . 5 420 Cades Cove Tremont 
ll7 8/20/71 Cades Cove Bunker Hill 
118 8/25/71 400 Cades Cove Tremont 
ll9 8/3/72  10 . 5 Cades Cove Bunker Hill 
120 8/23/72 415 Cades Cove Bunker Hill 
121 Y26 6/26/70 M 9 . 5  2ll Cades Cove Forge Creek 
122  7/14/70 Cades Cove Cooper Creek 
123 8/7/70 215 Cades Cove Sam' s  Gap 
124 6/6/71 10 . 5  220 Cades Cove Sam' s  Gap 
125  6/9/72 ll . 5  347 Cades Cove Sam' s  Gap 
126 8/23/72  342 Cades Cove Sam' s  Gap 
127 6/ll/73 12 . 5  280 Cades Cove Bunker Hill 
128 8/3/73  320 Cades Cove Tremont 
129 P20 9/11/70 M . 5 20 Thomas Ridge Same 
130 R20 8/29/71 F 90 Grouse Creek Same 
131 W16 7/26/71 F 140 Spence Field Same 
132 W24 8/6/71 F 90 Cosby Same 
133 G8 9/13/71 M 220 Spence Field Same 
134 P8 7/17/71 M 200 Defeat Ridge Same 
135 B8 5/24/72  M 6 . 5  384 Cades Cove Parson ' s  Branch 
136 6/13/72  350 Cades Cove Indian Camp Road 
137 7/19/72  Cades Cove Indian Camp Road 
138 B52 7/1/71 M 3 . 5 170 Cades Cove Tremont 
139 6/14/72 4 . 5 260 Cades Cove Cooper Road 
140 6/17/73 5 . 5  320 Cades Cove Tremont 
141 BlO 7/1/71 M 3 . 5 170 Cades Cove Tremont 
142 9/10/71 Cades Cove Sam' s  Gap 
143 6/14/72  4 . 5 260 Cades Cove Cooper Road 
144 8/17/72 312 Cades Cove Hatcher Mtn . 
145 R22 7/7/71 M 80 Tricomer Knob Same 
146 W42 ll/7 / 72 F 102 Sugar lands Hwy. 441 
147 R33 7/28/72  F 5 . 5  142 Hwy . 441 Tremont 
148 R26 6/20/72  M 5 . 5 250 Bote Mtn. Same 
149 7 /ll/72  203 Bote Mtn . Same 
150 6/29/73 6 . 5  243 Bote Mtn . Same 
151 6/19/74 7 . 5  220 Bote Mtn. Same 
152  B50 8/25/72 F 8 . 5 150 Spence Field Same 
153 8/16/73 9 . 5 173 Bote Mtn. Same 
2 0 1  
TABLE 2 1  ( cont inued) 
Ref. Bear Weight 
No . No . Date Sex Age (Lbs . )  Capture Point Release Point 
154 Y30 7/6/72  F 4 . 5 120 Spence Field Same 
155 7/27/73 5 . 5  1 50 Little Bald Same 
156 R30 7/27/72  F 1 50 Siler ' s  Bald Same 
157  None 5/18/72 M 286 Cades Cove Killed 
158 W33 9/8/72 M 180 Hwy. 441 Chirrmeys 
159 W31 7/20/72  M 255  Hwy. 441 Tremont 
160 8/9/72 268 Hwy. 441 Sam' s  Gap 
161 8/21/72 275 Hwy. 441 Hatcher Mtn. 
162 W27 6/23/72  M 5 . 5 260 Forge Creek Same 
163 R43 9/8/72  M 5 . 5  163 Walnut Bottoms Tremont 
164 R46 8/16/72  M 7 . 5  385 Elkmont Hatcher Mtn . 
165 R31 7/28/72 M . 5  15  Siler ' s  Bald Same 
166 10/20/74 2 . 5  155 Tremont Bote Mtn. 
167 Y31 7/13/72  M 1 . 5  60 Bote Mtn. Same 
168 6/16/74 3 . 5  120 Bote Mtn. Same 
169 7/11/74 Bote Mtn.  Same 
170 B28 7/7/72  M 1 . 5  30 Spence Field Same 
171 B29 7/12/72 F 1 . 5 20 Spence Field Same 
172 6/21/73 2 . 5  50 Bote Mtn . Same 
173 7/10/74 3 . 5 Bote Mtn. Same 
174 9/13/74 60 Spence Field Same 
175  W40 ll/7 /72  M • 5 22  Sugar lands Hwy. 441 
176 W37 7/3/72  M 1 . 5 50 Forge Creek Tremont 
177 B35 8/15/72  M 2 . 5 125 Cades Cove Tremont 
178 B46 ll/14/72  M . 5  25  Newfound Gap Tremont 
179 W48 9/14/72  M 1 . 5  93 Thomas Ridge Same 
180 W41 ll/17 /72  M . 5  1 5  Seymour , Tn . Tellico WMA 
181 R45 9/6/72 F . 5  12  Tremont Same 
182 B39 11/14/72  F . 5  12  Newfound Gap Tremont 
183 R35 7/28/72 F . 5  13 Siler ' s  Bald Same 
184 W30 7/13/72  M 2 . 5 60 Spence Field Same 
185 Y29 7/6/72  M 6 . 5  190 Bote Mtn. Same 
186 7/17/72  Bote Mtn. Same 
187 B57 7/18/73 F llO Miry Ridge Same 
188 None 6/19/73 F 120 Bote Mtn. Killed 
189 W52 6/17/73 F ll . 5 115 Bote Mtn. Same 
190 Y67 8/23/73 F 10 . 5  85 Sam' s  Gap Same 
191 B63 8/8/73 F 12 . 5  ll9 Forge Creek Same 
192 Y58 7/21/73 F 13 . 5 120 Jake ' s  Gap Same 
193 Y54 7/17/73 F 4 . 5 70 Bent Arm Same 
2 0 2 
TABLE 2 1  ( c ontinued) 
Ref. Bear Weight 
No . No . Date Sex Age (Lbs . )  Capture Point Release Point 
194 R54 7/5/73 F 9 . 5  100 Defeat Ridge Same 
195 W60 7/18/73 F 6 . 5  65  Miry Ridge Same 
196 8/20/74 7 . 5  95  Miry Ridge Same 
197 Y56 7/7/73 F 16 . 5  103 Defeat Ridge Same 
Abandoned Trail 
198 7/5/74 1 7 . 5 115 Defeat Ridge Same 
Abandoned Trail 
199 Y70 9/7/73 F 11 . 5  120 Spence Field Same 
200 R53 6/19/73 F 4 . 5  72 Bote Mtn. Same 
201 9/12/73 9 5  Bote Mtn. Same 
202 6/26/74 5 . 5 90 Bote Mtn. Same 
203 Y52 7/3/73 F 4 . 5  71 Bote Mtn . Same 
204 9/25/73 100 Bote Mtn.  Same 
205 6/16/74 5 . 5  100 Bote Mtn. Same 
206 7/5/74 Bote Mtn. Same 
207 B54 7/4/73 F 6 . 5 100 Defeat Ridge Same 
Abandoned Trail 
208 7/10/74 7 . 5 85 Defeat Ridge Same 
Abandoned Trail 
209 R67 9/4/73 F 4 . 5 75  Bote Mtn. Same 
210 6/15/74 5 . 5  7 5  Bote Mtn. Same 
211 Y61 8/9/73 F 5 . 5  120 Forge Creek Same 
212 Y66 8/16/73 M 11 . 5 250 Sugar lands Same 
Tr'ail 
213 8/8/73 Sugar lands Same 
Trail 
214 Y63 8/8/73 M 8 . 5  158 Scott ' s  Gap Same 
215 B61 7/31/73 M 5 . 5  100 Derrick Knob Same 
216 W64 8/9/73 M 5 . 5 145 Scott ' s  Gap Same 
217 Y62 8/7/73 M 4 . 5  110 Rabbit Creek Same 
Road 
218 WlO 11/27/73 M 375 Tremont Same 
219 W58 7/24/73 M 2 . 5  105 Little Bald Same 
220 Y60 7/24/73 M 2 . 5  73 Bote Mtn. Same 
221 8/9/73 80 Bote Mtn . Same 
222  6/22/74 3 . 5 140 Bote Mtn . Same 
223 7/4/74 Bote Mtn. Same 
224 Y68 8/28/73 M 1 . 5 55 Bote Mtn. Same 
225 Y65 7/28/73 M 3 . 5 185 Little Bald Same 
226 W59 7/19/73 F 3 . 5  40 Jake ' s  Gap Same 
Trail 
2 0 3  
TAB LE 2 1  ( cont inue d) 
Ref. Bear We1ght 
No . No . Date Sex A&e (Lbs . � CaEture Point Release Point 
227  B51  7/4/73 F 1 . 5 38 Defeat Ridge Same 
.Abandoned Trail 
228 W67 9/27/73 M 2 . 5 100 Bote Mtn. Same 
229 R56 7/12/73 M 3 . 5 93 Bote Mtn . Same 
230 R55 6/17/73 M 3 . 5 87 Cades Cove Same 
231 B83 7/25/74 F 13 . 5 140 Scott ' s  Gap Same 
232 B85 7/25/74 F 5 . 5  120 Bote Mtn. Same 
233 B95 8/19/74 F 130 Buckeye Gap Same 
234 B79 7/24/74 F 6 . 5  105 Scott ' s  Gap Same 
235 W55 6/19/74 F 8 . 5 130 Bote Mtn. Same 
236 B97 8/27/74 F 175 Thomas Ridge Little Cataloochee 
237 Y81 8/1/74 F 5 . 5 105 Sugar lands Same 
Trail 
238 B93 8/18/74 F 5 . 5 llO Sam' s  Gap Same 
239 Y86 9/13/74 F 5 . 5  65 Bote Mtn. Same 
240 W56 6/22/74 M 3 . 5  145 Bote Mtn. Same 
241 B56 8/5/74 M 3 . 5  165 Bent Ann Same 
242 W60 6/27/74 M 170 Bote Mtn. Same 
243 G61 7/2/74 M 120 Defeat Ridge Same 
244 W76 6/15/74 M 6 . 5 170 Bote Mtn. Same 
245 7/4/74 Defeat Ridge Same 
246 Y79 7/31/74 M 7 . 5 165 Sugar lands Same 
Trail 
247 Y77 7/30/74 M 10 . 5  190 Sugar lands Same 
Trail 
248 GlOO 9/10/74 M 4 . 5  100 Bote Mtn. Same 
249 W59 6/26/74 M 5 . 5  150 Bote Mtn . Same 
250 6/28/74 Bote Mtn. Same 
251 B80 7/25/74 M 5 . 5 170 Rabbit Creek Same 
Road 
252  Y83 8/1/74 M 4 . 5  85  Sugar lands Same 
Trail 
253 B88 8/8/74 M 4 . 5 170 Bent Ann Same 
254 B70 8/8/74 M 4 . 5  150 Cuctnnber Gap Same 
255 W58 6/25/74 M 3 . 5  135 Bote Mtn . Same 
256 9/ll/74 M 125 Bote Mtn . Same 
257  W52 6/16/74 M 4 . 5 l15 Bote Mtn . Same 
258 6/19/74 Bote Mtn. Same 
259 W53 6/19/74 M 4 . 5 85 Bote Mtn. Same 
260 6/27/74 Bote Mtn. Same 
261 B76 7/24/74 M 4 . 5 125  Rabbit Creek Same 
Road 
asame as capture point . 
APPEND I X C 
CALCULAT I ON OF  THE AVERAGE POPULAT I ON SURVI VAL RATE 
( sx ) OF  BEARS IN  THE GSMNP ( 1 9 7 2 - 1 9 7 4 )  
where  Lx = b e ars  surviving o f  the s ame age  ( cohort)  
y = numb e r  of cohorts  
Ent i re b e ar 
popul ation : 
Panhandl er 
be ars : 
E ( 1 8 + 9 + 6 + 6 + 5 + 5 + 5 + 2 + 2 )  
t ( 18+18+9+6+6+5+5+5+2) 
= 5 8 =  . 7 8 
14 
sx = E ( 5 + 4 + 3 + 4 + 4 + 3 + 3 + 1 )  = 2 7  = . 9 0 E (4+5+4+ 3+4+4+ 3+ 3) 1rr 
2 0 4  
APPEND I X  D 
TAB LE 2 2 .  D i f fe rent b e ar l i t ters  obs erved from 1 9 7 0  
throu gh 1 9 7 4  in  the GSMNP . 
Year Location L i t t e r  
1 9 7 0  Spence F i e l d  3 
Nol and Ridg e  2 
N o l and Ridge 1 
Mt . LeConte 2 
S i l e r ' s  B a l d  2 
Cosby Knob 2 
B ou l evard Trai l 1 
Mt . C o l l ins 2 
Mt . Kephart 4 
Gre g e ry Bald  2 
Pars on ' s B ranch 1 
Spence F i e l d  1 
Round Bot tom 3 
Chimney ' s  P i cn i c  Area 1 
Anthony Ridge 2 
Par s on ' s  B ranch 3 
Rainbow Fal l s  3 
Beech Gap 2 
B i rch Spring Gap 4 
1 9 7 1  Tric orner Knob 1 
LeConte Lodge 3 
I cewat e r  Springs 2 
Spence Fie l d  2 
Alum Cave 3 
Rus s e l l  F i e l d  2 
LeConte Lodge 3 
Co l l in ' s G ap 2 
Smokemont 2 
Route  4 4 1 , N . C .  2 
Pe ck ' s  Corne r 3 
Cosby Knob 1 
Boul evard Trai l 2 
N o l and Ridge 3 
No l and Ridge 2 
1 9 7 2  Peck ' s  Corne r 2 
Greenb r i ar 3 
Giant Popl ar 1 
S i ler ' s B al d  3 
2 0 5  
S i z e  
2 0 6 
TABLE 2 2  ( continued) 
Year Locat ion L i t t e r  S i z e  
Spence F i e l d  1 
Smokemont 2 
Spence F i e l d  2 
Cosb y  1 
Rus s el l  F i e l d  2 
Andrew ' s B a l d  2 
I cewater Springs 2 
P ine  Mt . 2 
Seymour 1 
School  Hous e G ap 2 
L aurel  Creek Tunnel 2 
C ades Cove 2 
Gregery Bald  2 
Mi l ler ' s  Cove 2 
Cosby 2 
Cosby 1 
No l and Ridge 2 
1 9 7 3  L aurel  Creek Tunnel 1 
No l and Ridge 3 
Cho t a  Route  1 2 9  2 
Chimney Tops 1 
Cades C ove 2 
C ades Cove 3 
C ades  Cove 2 
Rout e 4 4 1 - Tenn . 1 
Mt . LeConte 2 
Smokemont 1 
Ab r ams Creek 2 
Ab r ams Creek 2 
North Exi t  Road 1 
1 9 7 4  N o l and Ridge 2 
Sugarl ands 3 
Mt . LeConte 2 
Mt . LeCont e 4 
No l and Ridge 3 
Peck ' s  Corner 2 
Route 4 4 1 - N . C .  3 
Rough Creek 2 
B en t  Arm 3 
No land Ridge 3 
Cades Cove 3 
Cades Cove 2 
Ab rams Creek 2 
APPEND I X  E 
TABLE 2 3 .  F i e l d  ob s e rvat i ons  of  b e ars made by b ack ­
p ackers  and memb e rs o f  the rese arch t e am during 19 7 2  
and 1 9 7 3  
Bear  Numb er  
Y 3 0  
Date 
7 / 6 / 7 2  
7 / 6 / 7 2  
7 / 1 0 / 7 2  
7 / 1 2 / 7 2  
7 / 1 3 / 7 2  
7 / 1 9 / 7 2  
7 / 2 0 / 7 2  
7 / 2 6 / 7 2  
8 / 1 / 7 2  
8 / 4 / 7 2  
8 / 7 / 7 2  
8 / 2 / 7 2  
8 / 2 1 / 7 2  
8 / 2 2 / 7 2  
8 / 2 4 / 7 2  
8 / 2 5 / 7 2  
8 / 2 7 / 7 2  
8 / 2 8 / 7 2  
5 / 2 / 7 3  
5 / 2 9 / 7 3  
6 / 1 2 / 7 3  
6 / 1 3/ 7 3  
6 / 1 4 / 7 3  
6 / 1 6 / 7 3  
6 / 1 8 / 7 3  
Locat ion 
Spence F i e l d  
0 . 5  mi . b e low Spence F i e l d  on 
Anthony Creek  T rai l 
Spence F i e l d  
Spence F i e l d  
Jet .  B o t e  Mtn . and Anthony C reek 
Trail  
Spence F i e ld 
Spence F i e l d  
Spenc e Fie ld  
0 . 5  mi . from Spence Field  toward 
Rus s e l l  F i e l d  
Spence F i e l d  
0 . 7 5 mi . be l ow Spence F i e l d  on 
Anthony Creek T ra i l  
Spenc e F i e l d  
Thunderhead 
Rus s e l l  F i e l d  
Spence F i e l d  
Rus s e l l  F i e l d  
Spenc e F i e l d  
Spence F i e l d  
Spence F i e l d  
Thunde rhe ad 
Rus s e l l  F i e l d  
Spence F i e l d  
Spence F i e l d  
Spence Fie l d  
Thunde rhead 
Spence F i e l d  
Spenc e F i e l d  
Spence F i e l d  
Spence F i e l d  
Thunderhead 
Spence F i e l d  
2 0 7 
2 0 8  
TABLE 2 3  ( continue d) 
B e ar Numb er Date Locat ion 
6 / 2 5 / 7 3  Spence F i e l d  
Rus s e l l  F i e l d  
6 / 2 6 / 7 3  L i t t l e  Bald  
6 / 2 7 / 7 3 L i t t l e  B al d  
7 / 3 / 7 3  Spence F i e l d  
7 / 5 / 7 3  Spence F i e l d  
7 / 1 3 / 7 3  Rus s e l l  F i e l d  
B 5 0  8 / 2 4 / 7 2  Spence F i e l d  
8 / 2 5 / 7 2  Spence F i e l d  
8 / 2 8 / 7 2  Spence F i e ld 
9 / 9 / 7 2  Spence F i e l d  
9 / 1 0 / 7 2  Spence F i e l d  
9 / 2 3 / 7 2  Spence F i e l d  
1 0 / 2 3 / 7 2  Spence F i e l d  
1 0 / 2 7 / 7 2  Spence F i e l d  
6 / 1 2 / 7 2  Spence F i e l d  
6 / 1 3 / 7 2  Spenc e F i e l d  
6 / 2 0 / 7 3  Spence F i e l d  
7 / 4 / 7 3  Spence Fie l d  
7 / 6 / 7 3  Spence F i e l d  
7 / 8 / 7 3  Spence F i e l d  
7 / 1 0 / 7 3  Spenc e F i e l d  
7 / 1 1 / 7 3 Spence F i e l d  
8 / 7 / 7 3  Spence F i e l d  
8 / 2 1 / 7 3  Spence F i e l d  
8 / 3 0 / 7 3 Spence F i e l d  
9 / 2 0 / 7 3  Spenc e F i e l d  
8 / 1 9 / 7 4 Spence F i e l d  
8 / 2 0 / 7 4 Spence F i e l d  
8 / 2 1 / 7 4 Spence F i e l d  
8 / 2 2 / 7 4 Spence F i e l d  
8 / 2 4 / 7 4 Spence F i e l d  
W30  7 / 1 3/ 7 2  Spence F i e l d  
7 / 2 5 / 7 2  Spenc e F i e l d  
8 / 3 / 7 2  Spence F i e l d  
8 / 4 / 7 2  Spence F i e l d  
8 / 2 8 / 7 2  Spence F i e l d  
9 / 1 4 / 7 2  Moo re ' s  Spring She l t e r  
9 / 1 5 / 7 2  Moore ' s  Spring She lter  
1 0 / 2 1 / 7 2  Moo re ' s  Spring She l t e r  
B e ar Numb er  
R 2 6  
B 2 8  
B 8  
P 7  
Y 3 9  
W4 8 
Y 3 7  
Y 2 9  
W3 1 
B 2 9  
2 0 9  
TABLE 2 3  ( cont inued) 
Date 
6 / 2 0 / 7 2  
7 / 1 1 / 7 2  
7 / 1 4 / 7 2  
1 0 / 2 3 / 7 2  
6 / 3 0 / 7 3  
7 / 1 / 7 2  
5 / 2 4 / 7 2  
6 / 1 2 / 7 2  
6 / 1 3 / 7 2  
7 / 1 8 / 7 2  
7 / 1 9 / 7 2  
7 / 2 4 / 7 2  
7 / 2 8 / 7 2  
8 / 4 / 7 2  
7 / 2 0 / 7 2  
8 / 1 4 / 7 2  
8 / 2 3 / 7 2  
8 / 2 5 / 7 2  
1 0 / 1 8 / 7 2  
1 0 / 2 1 / 7 2  
1 0 / 2 7 / 7 2  
8 / 1 5 / 7 2  
8 / 2 3 / 7 2  
8 / 4 / 7 2  
8 / 1 4 / 7 2  
7 / 6 / 7 2 
7 / 1 7 / 7 2  
7 / 2 0 / 7 2  
7 / 2 9 / 7 2  
8 / 9 / 7 2  
8 / 2 1 / 7 2  
6 / 2 2 / 7 2  
7 / 7 / 7 2  
7 / 9 / 7 2  
7 / 1 0 / 7 2  
7 / 1 3 / 7 2 
Locat ion 
Bote  Mtn . turnaround 
Jet . Bote  Mtn . and Anthony C reek 
Trai l 
Cades Cove 
Spence F i e l d  
H i ckory Tre e Gap 
Spenc e F i e l d  
Cades Cove 
C ades Cove 
Cades Cove 
Cades Cove 
Cades Cove 
Gatl inburg 
Gat l inburg 
Cades Cove 
C ades  Cove 
Cades Cove 
Cades Cove 
Cades Cove 
Cades Cove 
Cade s Cove 
C ades  Cove 
2 . 5  mi . out Thomas Ridge 
2 . 5  mi . out Thomas Ridge 
Cades Cove 
C ade s Cove 
Jet . Anthony Cre ek T rai l and Bote  
Mtn . 
2 . 1  mi . b e l ow Jet . Anthony Creek 
T ra i l  and Bote Mtn . 
0 . 5  mi . above Walter Prong 
0 . 5 mi . above Wal ter  Prong 
0 . 5  mi . ab ove Wal ter  Prong 
0 . 5  mi . above Wal ter  Prong 
Spence F i e l d  
Spence F i e l d  
Spence F i e l d 
Spence F i e l d  
Spence F i e ld 
2 1 0  
TABLE 2 3  ( cont inued) 
B e ar Numb er Date Locat ion 
7 / 2 5 / 7 2  Spence F i e l d  
8 / 1 / 7 2  Spence F i e l d  
8 / 2 0 / 7 2  Spence F i e l d  
8 / 2 5 / 7 2  Spence F i e l d  
R30 , R31 , 
R3 5 ( s ow and 
cub s )  7 / 2 7 / 7 2  S i le r ' s  B a l d  
7 / 2 8 / 7 2  S i l e r ' s  Bald  
8 / 1 / 7 2  S i l e r ' s  B al d  
8 / 8 / 7 2  S i l e r ' s  B a l d  
8 / 2 8 / 7 2  S i le r ' s  B a l d  
9 / 9 / 7 2  S i l e r ' s  B al d  
9 / 1 1 / 7 2  S i le r ' s  B a l d  
R 3 0  9 / 1 / 7 3  S i le r ' s  B ald  
R31  1 0 / 2 0 / 7 4 Termont 
R6 7 / 1 1 / 7 2  Col l ins G ap 
8 / 1 0 / 7 2  Thomas Ridge 
8 / 1 2 / 7 2  4 . 3  mi . out Thomas Ridge 
1 1 / 1 0 / 7 2  2 mi . out Thomas Ridge 
Y 2 7  6 / 1 4 / 7 2  Cades Cove 
6 / 2 4 / 7 2  C ades  Cove 
8 / 1 4 / 7 2  C ades  Cove 
B 3 6  8 / 1 8 / 7 2  Cades Cove 
8 / 2 3 / 7 2  Tremont 
B 3 7  8 / 1 4 / 7 2  C ades  Cove 
8 / 1 8 / 7 2  C ades  Cove 
Y 2 6  6 / 9 / 7 2  C ades Cove 
6 / 1 0 / 7 2  Forge Cre ek 
6 / 1 1 / 7 2  C ade s Cove 
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TAB LE 2 4 . Dis t ances ( km) b e ar s  move d during var i ous 
t ime periods o f  a 2 4 - hour period  
Bear Dis tance Bear Dis t ance 
No . T ime Moved (km) No . T ime Moved (km) 
W30  1 5 0 0  0 3 3 0  0 . 2 6 
1 7 0 0  0 . 1 3 0 4 3 0  0 . 6 5 
1 9 5 0  1 .  5 5  0 5 3 0  0 . 1 9 
2 1 5 0  1 . 1 5 
2 3 4 5  1 . 1 6 RS 3 1 5 0 0  
0 1 3 0  0 . 1 9 1 6 0 0  0 
0 2 3 0  0 . 4 2 2 2 0 0  2 . 1 3 
0 3 3 0  0 . 6 0 2 3 0 0  0 . 9 0 
0 7 3 0  1 .  8 1  0 1 0 0  0 . 7 1 
0 8 3 0  1 .  4 5  0 2 0 0  2 . 1 6 
0 3 0 0  1 .  5 5  
W 3 0  0 7 0 0  0 5 3 0  1 .  5 8  
0 8 0 0  0 . 3 2 0 7 0 0  2 . 8 7 
0 9 0 0  0 . 3 2 
1 3 0 0  1 .  3 7  R 5 3  1 6 0 0  
1 4 0 0  0 . 1 6 1 8 30 1 . 1 3 
1 5 0 0  1 .  4 5  1 9 30 1 .  9 0  
1 9 5 0  0 . 7 2 2 0 3 0  1 .  7 7  
2 0 5 0 1 . 4 5  2 1 50 1 . 1 6 
0 0 3 0  2 . 1 0 0 0 30 0 . 6 5 
0 . 3 0 0 . 6 8 0 1 30 0 . 5 5 
0 3 3 0  0 . 1 6 0 3 30 0 . 6 5 
0 5 0 0  0 . 8 1 
R53  0 7 0 0  0 7 0 0  1 . 1 0 
0 8 0 0  1 .  2 1  
0 9 3 0  0 . 5 2 R5 3 0 8 0 0  
1 0 3 0  1 .  3 9  0 9 3 0  0 
1 1 3 0  1 .  0 6  1 7 0 0  0 . 4 2 
1 2 4 5  0 . 8 1 1 8 0 0  1 .  3 5  
1 3 4 5  0 . 1 6 0 1 0 0 0 
1 5 0 0  0 0 2 0 0  0 . 3 2 
1 7 5 0  0 . 1 6 0 3 3 0  0 
1 8 5 0  1 .  2 9  0 4 30 0 . 3 5 
2 0 0 0  0 . 5 5 0 6 0 0  0 . 4 8 
2 30 0  1 .  7 4  
0 1 0 0  0 . 6 5  R S 3  1 3 0 0  
0 2 0 0  0 . 2 6 1 4 0 0  0 
2 1 1  
2 1 2  
TABLE 2 4  ( c ont inued) 
Bear Dis tance Be ar D1 s t ance 
No . T ime Moved (krn) No . T ime Moved (krn) 
1 5 3 0  0 R 5 6  0 6 0 0  
1 7 0 0  0 0 7 0 0  1 .  7 7  
1 7 5 0 0 . 2 6 0 8 0 0  1 .  0 6  
1 9 3 0  0 . 3 5 0 9 0 0  2 . 1 0 
2 0 3 0  0 . 3 5 1 0 0 0  2 . 2 6 
2 1 30 0 . 7 0 1 1 0 0  0 . 84 
2 2 3 0  2 . 1 6 1 1 5 0 1 .  26  
2 3 3 0  0 . 9 7 1 3 5 0  1 . 1 0 
0 1 3 0  0 . 5 8 1 5 0 0  0 
0 3 3 0  0 . 3 2 1 7 0 0  0 . 16 
0 5 3 0  1 . 0  1 9 0 0  1 .  0 8  
0 7 3 0  0 . 9 7 2 0 0 0  2 . 0 0 
0 9 3 0  0 . 3 2 2 1 5 0 0 . 1 6 
1 0 30 1 .  3 9  2 2 5 0 1 .  6 8  
2 3 5 0 1 .  7 1  
R 5 3  1 0 0 0  0 1 0 0  0 . 1 6 
1 1 0 0  0 0 3 0 0  2 . 0 6 
1 2 3 0  0 0 5 0 0  1 .  6 8  
1 3 3 0  0 
1 4 3 0  0 R 5 6  2 1 0 0  
1 9 0 0  0 . 7 6 2 3 0 0  2 . 0 0 
0 3 0 0  0 .  7 7  0 . 0 0  0 . 7 4 
0 4 0 0  0 . 4 8 0 5 0 0  1 . 1 9 
0 50 0  0 . 6 1 1 3 0 0  0 . 4 0 
R 5 3  1 4 0 0  R 2 6  1 5 0 0  
1 5 0 0  0 . 1 6 1 7 0 0  1 .  0 6  
1 6 3 0  0 . 0 8 1 9 0 0  1 . 1 6 
1 7 3 0  0 . 8 1 2 1 0 0  2 . 1 6 
1 9 0 0  0 . 8 7 2 2 0 0  1 . 1 9 
2 0 0 0  0 . 9 7 2 3 5 0 0 . 4 8 
2 2 0 0  3 . 1 0 0 1 0 0  1 . 1 3 
2 3 0 0  2 . 0 2 0 2 0 0  0 . 8 1 
0 1 0 0  1 .  0 3  0 3 0 0  0 . 8 1 
0 2 30 2 . 0 0 0 4 0 0  0 . 8 4 
0 3 3 0  1 .  0 3  0 5 30  1 .  4 2  
0 50 0  1 .  3 9  0 8 0 0 1 .  7 4  
0 7 0 0  0 . 8 1 0 9 3 0  0 . 1 9 
09 0 0  1 .  2 9  1 1 0 0  0 . 1 0 
1 0 0 0 0 . 1 9 
2 1 3  
TABLE 2 4  ( cont inued) 
Bear D1 s tance Bear D1s tance 
No . T ime Moved ( km) No . T ime Moved (km) 
R26  0 3 0 0  0 5 5 0 2 . 3 9 
0 80 0  3 . 1 6 0 9 0 0  0 
1 3 0 0  2 . 8 1 
1 53 0  5 . 8 1 Y S 2  1 3 0 0  
1 7 3 0  2 . 2 9 1 4 0 0  0 
1 6 0 0  0 . 8 1 
R26  1 4 0 0  1 7 00  0 
1 50 0  0 . 1 3 2 0 0 0  1 .  9 4  
1 7 0 0  0 . 1 3 2 3 0 0  2 . 4 8 
1 9 0 0  0 . 7 4 0 2 0 0  0 . 1 9 
2 0 0 0  0 . 4 8 0 4 0 0  0 . 4 5 
2 1 0 0  1 .  2 3  0 7 0 0  0 . 3 2 
2 2 0 0  1 .  0 3  
2 3 5 0  0 . 7 3 
0 1 3 0 0 . 7 7 
0 3 0 0  3 . 4 8 
0 4 3 0  1 .  5 8  
0 70 0  1 .  7 4  
0 8 0 0  0 . 3 2 
Y S 2  1 4 0 0  
1 9 0 0  3 . 2 3 
2 20 0  6 . 7 1 
0 1 0 0  1 .  4 2  
0 7 0 0  2 . 8 4 
Y 5 2  1 8 0 0  
2 1 0 0  1 .  4 8  
0 0 0 0  1 .  5 3  
0 2 0 0  1 .  4 5  
0 4 0 0  2 . 4 8 
0 7 0 0  0 . 3 5 
Y 5 2  2 1 0 0  
2 3 0 0  0 . 8 1 
0 1 0 0  0 . 7 4 
0 2 0 0  0 . 8 4 
0 3 0 0  0 . 8 4 
0 4 0 0  0 . 9 0  
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TABLE 2 5 .  F i e ld notes o f  b e ars a s imultaneous ly 
pres ent at Spence Fie l d  
Date 
7 / 1 0 / 7 2  
7 / 1 2 / 7 2  
7 / 1 3 / 7 2  
7 / 2 5 / 7 2  
8 / 1 / 7 2  
8 / 4 / 7 2  
8 / 2 5 / 7 2  
8 / 2 8 / 7 2  
6 / 1 2 / 7 3  
6 / 1 3 / 7 3 
Y30  at  new she l ter . 
at new shelter . Y 3 0  
8 0 0  me t er s . B 2 9  and 
of e ach o ther . 
Notes  
W3 0 at o l d  she l t e r .  B 2 9  
and W30 never c l o s e r  than 
Y3 0 we re within  1 5  meters  
Y30  and B 2 9  w i thin  2 0  meters . No aggre s s ive 
b ehav i o r  note d . 
Y30 , B 2 9  and W30 present . W30  was at l e as t  1 0 0  
meters  from o ther  b e ars . B 2 9  and Y30  were 
within 20  meters . No aggres s ive b ehav i o r  but 
B 2 9  did  c l imb a t re e . 
W30  and B 29 were w i th in 5 0  me ters  o f  e ach other 
( B 2 9  was up a tree ) . No  aggres s ion noted . 
Y 3 0  and B 2 9  w i th in 2 0  me ters  o f  e ach other . No 
aggre s s ion noted . 
Y30  and B S O  pres ent ( 2 0 0  meters  apart) . 
Y30 , B S O , and B 2 9  pres ent . B 2 9  was 2 0  meters  
from B S O , never  c l o s e  to  Y30 . Y30  and B S O  were  
at l eas t 1 0 0  meters  apart . 
Y 3 0 , B S O , and W30  a l l  pres ent at s ame t ime . 
Neve r c l o s e r  than 2 0 0  me ters  to  e ach o the r . 
Y30  and B S O  pres ent ( 2 0 0  meters  apart ) . 
Y 3 0  and B SO pres ent ( 8 0 0  me t ers apart) . 
ay30  = adu l t  femal e ;  W30  = sub adu l t  mal e ; B S O  = 
adult  fema l e  with  cub ; B 2 9  = year l ing female . 
2 1 4  
APPENDI X  H 
TABLE 2 6 . Summary o f  b ackpacker res pons e o f  ob s e rving 
b e ars  at the three trail  she l t ers in the central  area 
of the rad i o t racking s tudy ( 19 7 2 - 1 9 7 4 )  
Spence Rus s e l l  Moo re ' s  
B ack:Eacker Card Re:Eorts  F i e ld F i e l d  SEr i n� Total  
May 1 - S ept . 1 5 .  
No . o f  vi s i ts 4 1  1 1  1 1  6 3  
T ime s b e ars were ob -
s e rved 36 5 3 44  
Percent t ime b e ars  were 
ob s erved 8 8  4 5  2 7  X= 7 0  
S ept . 1 6 - De c . 3 1  
No . o f  vi s i ts  6 5 4 1 5  
T imes b e ars were ob -
s e rved 3 1 0 4 
Pe rcent t ime b e ars  were 
ob s e rved so 2 0  0 X= 2 7  
Avg . pe rcent for both 
t ime periods  8 3  3 8  2 0  X= 6 1  
2 1 5  
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BEAR DE SCRI PT I ON FORMS USED TO RECORD DATA OF 
CAPTURED  BEARS 
Bear De s cr ip t i on Report 
Previous ma rkings 
Dat e  --�T�i�m-e:::::::::::::
_ 
T rap Type __________ _ 
Capture po1nt 
Re l e as e : Loc-a�t-1_o_n------------------�T�1m--e------�n�a�t-e------
--
---------------- -----
Drug 
Kind Dos age I nj e ct i on Po int 
Lat ency T1me Re covery T1me Ant idot_e ________ _ 
Des crip t i on and comments :  
Me asurements 
Sex Wgt . Tot . Lgt . Shoul der Hgt . 
Skul l :  Wdt . Lgt . Fore arm C i rcum .  N-e-c�k------
Che s t  Girt,....h---
Rectal  Temp . -----nH-1-n�d�F�t-. : Lgt . Wdt . 
Front Ft . : Lgt . Wdt . 
Cond i t i on 
Teeth : L o s s  Wear 
-----
----
Paras i t e s  ---------- ----------�E�s�t�.--A�g�e�------------
Femal e : L actating Cub s Teat  No . 
------- ------ -------------
Teat Lgt . 
General  Con�d�1�t�1�o�n�:-------
Marking 
Ear : Left Right  Tatoo Transm i t t e r  
I s o tope : Kind and Sodage --�T-o-0-t�h Extrac t i on __
__
__ _ 
General  Comment s :  
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POSTCARD AND EXPLANATI ON SHEET GIVEN TO BACKPACKERS BY 
THE NAT I ONAL PARK SERVI CE , 1 9 7 2 - 7 4 
r----- - � - - -1 I 
I I Date 
I 
(1) 
' 
; Exact Time (PM,AM) 
and Location in 
Park ( 2) 
Nl.Ullber of 
Bears Ob ­
served ( 2) 
Distinguishing Marks : i  
Tags , (ear , collar) · 
and Color (4) 
2 1 7  
The University of Tennessee is presently conducting research 
on the black bear in the Great Smoky Mountains National Park . 
Records of overnight bear observations by campers is an integral 
part of this research. We would appreciate your time in filling out 
the attached form with the following information and dropping 
postcard in mail at your earliest convenience . 
Information needed on postcard : 
(1) Date - list  the date of each overnight stay. 
(2) LOCation - name of shelter or specific campsite . 
(3) NUmber - nl.Ullber of bears observed at each location . 
(4) Identifking Marks - Some of the bears have been tagged with 
ear mar ers and/or collars around the neck . Note the color of 
any identifying mark : ear tags and/or collar . In the case of 
ear tags note the color of the tag in both the left and right 
ear. If the bear has no tags , note this also .  
NOfE : I F  NO BEARS ARE OBSERVED ON A PARTICULAR DATE AND OVERNIGHT 
LOCATION ,  PLEASE RECORD 0 FOR THAT OVEHNIG-lT LOCATION.  
PLEASE RETIJRN POSTCARD WHETIIER YOU SEE ANY BEAR..<; OR NOf . 
WE ARE AS INTERESTED IN WHERE BEARS ARE NOf SEEN AS WE ARE 
WHERE TilEY ARE SEEN. 
THANK YOU. 
VI TA 
Larry Eugene Beeman was born in Alexandr i a , I ndiana , 
on Feb ruary 1 3 , 1 9 4 4 . He at tended e l ement ary s choo l in 
that c ity and was g raduated  from Alexandri a  H igh School in 
1 9 6 2 .  I n  Septemb e r , 1 9 6 3 , he ent ered Purdue Univers i ty ,  
and in June 1 9 6 7 , rece ived a B ache l o r  o f  Science in w i l d ­
l i fe management . From 1 9 6 7 to  1 9 6 9 , he  taught s chool  in 
Alexandr ia , I nd i ana . 
I n  the fal l o f  1 9 69 , he accep t ed a teach ing 
as s i s tantship at The Univers i ty o f  Tennes s e e  and b eg an 
s tudy t oward a Mas t er ' s  degree . He rece ived this  degree 
in Augu s t , 1 9 7 1 , and b egan graduate s tudies  for the 
Doc tor o f  Ph i l o s ophy in Septemb er , 1 9 7 1 . 
I n  1 9 7 2 , he  was married  to the fo rmer Jenn i fer  
L e i gh Jone s . P res ently , he is  emp l oyed  by T enne s s ee Val l ey 
Author i ty in Norris , Tennes s ee , as a w i l dl i fe b i o l o g i s t . 
2 1 8  
